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im>^m 1 ] 




Ri l± Y y "f- :t h V :^ — X (gen t i o t r i ose) . ^Vl/ralft/y— X (g 1 uc 
opyranose) ^ 0— T^\£yy'yy— (0— arabinofuranose 
) . 0-z;^y;\ya\£^y — 7. (0-d i g 1 ucopy ranose) . 0-;?f^i'hH 
^y — X (0 — gal act opyranose) ^ 0 — — :^^l^^h (0 — 

galactoside-gal late)> O-yv^^tH:^ — X (0-gentio 
biose). 0-i^;l/3t!'^y — X(O-glucopyranose). 0 - ^ )V ^ 
n::^F (0-glucuronide) . 0"-:^:^'^X'^UFX (0 — neohespe 
r idose) . O-^^i^ytf^/ — X (O-rhamnopyranose) ^ 0 - ;V 
^y — X (O-rut inose) . O-VX^^P — X (O-sophorose). 0 
-4^i/ni:f^y — X(O-xylopyranose). OCHg^ OH. ^AX^V^ 
:t \£ 7. (rhamnogent i ob i ose) . ^AX^^^^Vn — X (rhamno 
glucose) SfctiBSaCsul f a t e ) X $> ^ R z l± O H ^ Tclt 0 - 7\y ::i \£ 
^5/ — X(0-glucopyranose)T^»:);R3^iOCH3> OH. 0 - ^ ?V 
3l>^y_X(0-gIucopy ranose). 0-^^;l/i'nyi^'^y — X(0-g 
lucuronopyranose) $fc&i^;bntf^X-X (glucopyrano 

s e ) ^ D ; 

R 4 o c H 3 s fc t± o H T * »5 ; a tf 

RgtiOCHs. OH. 0-^;l':3H^X--X(0-glucopyranose)Sfc 

iiO — ^^^pn — X, (0 — g 1 u c o s e) X & ^ o 

[Wars 2 ] 

^x;V-fef-V(0»§»{*t±. BuiH-fl9S (I) ictsi^r s R2*t^LR5*^-OHT*fe^^7 
x;V^^V(quercetin). Tlf^^n.^Pv^F (avicularoside) 
, ^ T ^ V y (guiajaverin). /n-Y/^— ni^H (hyperoside) 
-j'y/N-f'>^^— nv'F (i sohyperos ide) . -ry^'X;l/->FU>' (i soq 
uercitrin). v;l/^X->FA (mul tinoside A).v;V^X>^F 
AT-fe-r— h (mul t inoside A acetate) . i^xyl/v^FV^ (qu 
e r c i tr i n) . ;V ^ ^ (r u t i n) . ^x;V-fe^>-3-0~ (2" - 0- ^- 
I3_y;l^:3tf^y5/;l,) - a — L-'^AXt!'^X>^F (que r ce t i n-3-0 - ( 
2"— 0 — jS — D — glucopyranosyl) — a — L— rhamnopyran 
OS i de) . ^x;l.-lr^V-3-0 - (6'' --0-;«^a^;l/) -y;l/ni^^y^>F (q 
uercet i n-3-0~ (6" - 0- gal 1 oyl) - gl ucopyranos 
ide) . ^xylz-tr^V-S-O - (6' " - 0- p- ^-^n^;V~p-"D-^^;l/r3lf^ 
y i/ ;V- (1-2) - a- L- ^^yH^^Xv^F) (que r ce t i n-3-0 - (6 
* ""O~p-coumaroyl— iS-D-glucopyranosyl - (1-2 



(3) 

) — a — L— rhamnopyranos i d 

^yi^/l/- (1-6) - 
•^yv^F (que rc e t i n — 3 — 0 — D — 
) — j8 — D— g 1 ucopyranosy 1 — 
anos ide) . ^x;l/-{r^^/— 3 — 0 — [ 

— P - D - ;V a \d y i/ ;]/ ) ^ v n ;l/ - jS 
/lf"^y>^F (que rce t i n — 3 — 0 — 
0 — jS — D— g 1 ucopyranosy 1) 
pyranosyl] — a — L—rhamno 
3-0 - [6' " - p~^^t2-^;iy~p-D- 
yifvy>"H] (quercetin — 3 — 0 

— D— g 1 ucopy ranosy 1— j8 — ( 
de] ) . '^:c;V^^zy~3~0 - [ a - L - 
h.J^L'yJ-yY- (1-6) - j3-D-^^;L/n 
0 — [a — L— rhamnopyranosy 
ranosy 1— (1— 6) -i3-D— glu 
f'>~3-0 - \_a-^L./^^/^yY (1- 
P~\>-ii'7^Y'd'yJl^Y^ (que rce 
ranosyl (1 — 4) a — L— rhamn 
galactopyranoside])^ ^ 
v'F- (1-2) ] - [ /3 - ^ypri If >';l/ 
>^F (quercet in — 3 — 0 — [a— r 
)] — Cj3— glucopyranosyl — 
yranoside) ^ ^x^V^^V— 3 — 0 
a-^Aye^yiyF- (l~6) -p-iS'y 
3 — 0— [a— rhamnopyranosy 
anosyl — (1 — 6) — /3 — galact 
V-3-0-a-L-'^Ayif^y>'F- (1 
ue rcet i n~3 — 0 — a — L— rham 

— D— gal ac topyranos i de) 
U / Y (quercet in — 3— 0 — 
de). ^7x;l/'^'^>'-3-0-i8-D--:«r'^ 
t in— 3 — 0 — i8 — D— galactosi 

^:x-3-o-i8-D-i^;V3if^y>'F~ ( 

que r ce t 1 n— 3 — 0— ^ — D~g 1 u 
jS — D— ga 1 ac t opyranos i de 
at!^^-^;^- (1-3) - a- L- ^JUyn 
tf^y-^F (que r ce t i n-3-O-iS 
1—3) — a — L— rhamnopyrano 
t opy ranos i de) ^ i'X^P-fe^^ — 
rce t i n — 3 — 0 — jS — D— g 1 ucur 

— D — ^>^Pt!^yv^F (quercet in 
s i de) . ^'x;l/'fe^>^-3~0->>^^;bn 

— diglucospyranos ide) > 
(que rce t i n— 3 — 0— gent i o 

— ;!/ n If ^ y ;l/ ^ h t£ y F ( q u 
ranosy 1 gal actopyranos 
X-^UFv'F (quercet in — 3-0- 
X7l/-lrf->-3-y>'^:i-hy::t>^F (que 
s i de) . ^x;b'tr^>'-3~y^;l/X — -r 
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e) ) . ^x;l/-b^>-3~0-D-y;V 
^ J i/ )\^ ~ (1-4) - a- L- ^i^yif 
glucopyranosyl — (1 — 6 

(1—4) — a — L~rhamnopyr 
2" - 0- 6' " - 0- p- (7" " - 0 
-D-^^;Vnlf^y>';V] - «- L- ^A 

[ 2 " - 0 - 6 * " - 0 - p - ( 7 " " - 
coumaroy 1 — jS — D— g 1 uco 
py ranos i de) ^ ^^x;l/'fe^y — 
^ ;l/ n tf ^ y - j3 - ( l - 4 ) K 10 

— [6* "— p— coumaroy 1— j8 
1—4) — rhamnopyranos i 
^Ayif^yv'F (1-2) - a- L- ^ 
tf^yv'F] (que rce t i n — 3 — 
1 (1— 2)— a — L— rhamnopy 
copyranos i de] ) . ^x;b-fe 
4) a-L-^i^ytf^yi/F (1-6) 

t i n — 3 — 0 — [a— rhamnopy 
opyranosyl (1 — 6) g — D — 
x;l/-tr^>^-3-0-~ I a - ^ J / 20 
~ (1-6) ] ~~ p-'D-iS'y ^ yy^'y / 
hamnopy ranosyl — (1—2 
(1-6) ] - i8~D-ga 1 ac top 

— [a-^i:.yif^y->F- (1-4) - 
^Y^^/\yY^ (quercet in — 
1— (1—4) — a— rhamnopyr 
opyranos ide])^ ^J^X/V-fe^ 
-2) - j8-D~;y^^^hlf^yiyF (q 
nopy ranosyl — (1 — 2) — j8 

, i^x;l/4r^>'-3-0-j8-D-i^y;l' 30 
i3 — D— di g 1 ucopyranos i 
^y Y Y - 2" - — V (que rce 
de-2" - gal 1 ate) . i^X/lz-lr 
1-6) - j3-D-:;?/'5^Ftf^y>^F ( 
copy ranos ide — (1—6) — 
) . ^'X/l/^r^^-S-O-iS-D-i^^;!/ 
•^yi^F- (1-6) - j8-D-;«r^^F 

— D— glucopyranosyl — ( 
syl - (1-6) - /8-D-galac 
3-0-/?-D~<^;l/^a'^-rF (que 40 
on i de) . i7x;l/-tr^:/— 3-0-j8 

— 3 — 0 — j8 — D— xy 1 opy rano 
tf^yv'F (que rce t i n — 3 — 0 
^'x;V-fr^>'-3-0-y>^:i-lf:^;>^F 
bi OS ide) . ^x;H^^>-3-0 
erce t i n — 3 — 0 — gl ucopy 
ide) . ^x;l/-fe^>-~3 — 0-:^:^^ 
neohesperidoslde)x ^ 
rcet in — 3 — gent i ot ri o 

(quercet in — 3— methy 50 
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1 ether) . i^x;l/^r^^^-3-'^A/y>''5^^lf::i*->K (quercet in- 
3 — rhamnogent i obi os i de) . i^X/p-tr^^^-S— '^i^y^^^l/Hv^F 
(que rce t i n — 3— rhamnog 1 ucos i de) S/cti'i'X/I/'ir^V— 3 
-mmm (que rce t i n-3-su 1 fate) S> ^ <1 t ^ ^Wi t ^ W I 

CW*« 3 ] 

^x/l/^^VCDK^i^^i. tulB-iiaS (I) ^CtsV-^T. Ri ff^- O H-V&Kl . R 2 

R5 (33'5^HO0«|ftgi?^;V— :/*^OHT*feS. -Yy^A^^>' (i s o r hamn e t i 

n) . ^ j:. )l/ iy ^ V h V > (que rc ime r i t r i n) . ^A^^V (rhamn 

e t i n) . i7x;l/-{rf-:y-5-0-i3-D-^^;l/ritf^y>'F (que rce t i n- 10 

5-0-/5-D-g 1 ucopy r ano s i de) . ^X;l/-lrf-V-7-0-i8-D- 

^^/l/i/n/tf-^yv^F (que rce t i n — 7 — 0— jS — D— g 1 ucu ronopy 

ranos i de) ^fctiXt^l/::t>'F (spi reaos i de) X* & ^ <1 t t 

^ x.}v^^>(Dmmwi±s mm — m^ (i) tcfci/^T. Ri ^^^.^lrs <o ^^-Dcomm 

'if :/ O H X $> ^ . Lsi' zy y (rhamnazin) ^ ^X7l/-h9^>'-3* s 4' 
— :x^><^;l/X— T-;l/(quercetin — 3* . 4* — di— methyl ethe 
r), ^X.?V^^y-3. 3 * ->^;?<^;VX — -r/l/ (quercet in-3. 3* - d 
imethyl ether) ^^X/b-tr^V-S. 7->>^^^;PX — T';l^(querc 20 
etin-3> 7-dimethyl ether). ^x;l/^^V-3-0 - [2"- 
0 - (6* " - o- p- ^vn^;l/) - p~D-i^;l/3i^'^y>';l^] - a- L- '^^yif 

•5y>^F~-7"-0-/3-D-"i!^;l/3e^y>^F (que rce t i n-3-0 - [2'' - 

0 — (6' " - 0- p— coumaroyl) - j8-D— glucopyranosyl 

1 - a- L- rhamnopy ranosy l-7-0-j3-D-g 1 ucopy ran 
OS i de) . ^x;l.-b^V-3-0 - [2" - 0- 6* '^-0-p - (7" " 

^y>^F-7-0-i8-D-^;b3tf^y>'F (que rce t i n — 3-0 - [2" - 
0—6* "-0— p — (7""— 0 — j8 — D— glucopyranosyl) coum 
aroyl-j3 — D— glucopyranosyl] — a — L-rhamnopyra 30 
nos i de — 7 — 0— jS — D— g 1 ucopyranos i de) . i^x;I/^^>-3 
_Q_;t,^y.;y);;-7_0-/3-D — y;b3tf^yi>F (q ue r c e t i n-3 — 0- 
ru t i nos i de — 7 — 0 — jS — D— g 1 ucopyranos i de) > ^x;l/-fe 
^;/_3_0-a-L-T'5eyt^^/v'/V-7-0-/3-D-^;Vnlf'^y>^F (q u 
erce t in-3-0-a-L-arabinopyranosyl-7-0-^-D 
-g 1 ucopy ranos i de) . i^x;l/-fe^V-7-0-j8-D-^';Vnlf^y>/ 
F-3-0-y:7:tP>'F (que rce t i n-7-0-/3-D-g 1 ucopyra 
nos i de-3-O-sopho ros i de) . i7X;l/-fe^^/-3-0~;«^^i'htf 
^yc/;l,_7_0->>^y;l^nl^^y->F (que r ce t i n-3-O-ga 1 ac t o 
pyranosyl-7-O-di glucopyranos Ide) . i^x;l/-tr^>^- 40 
3„0-y;l/3tf'^/>^;l^-7->>^^^;V3tf^y-> (q ue r c e t i n-3~0-g I 
ucopyranosyl-7 — diglucopyranosld e). i7X;l/-fe^ 
1/ - 3 ^ 7 - >>^^;bntf^yi/F (quercet in-3. 7-diglucopyr 
anos ide) . ^:^;V±^>-3'-V>=^^\£^->^^-7-^;Va}£'yy->]^ (qu 
ercetin"3-gentiobiosyl-7-glucopyranoside 

) $fci±i7x;l/-{r^>'-3. 4' ->>^-0-/3-D-^;l/3tf^y>/F (quercet 
i„_3^ 4 * — di— 0 — /3 — D-~gl ucopyranos ide) *^fe^c:i:*# 

jijV^^XDmmi^lt. ^x;l/-t:^>^-3. 4' . 7-FU^^;l/x — x;!/ (quer 50 
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cetin-3v 4' . 7-trimethyl ether) ^ tc X. J\y ^ =^ 1/ - 3 
. 3* ^ 4'. 7— 7^h'^;^^;VX — -r^bCquercetin — 3, 3's 4'. 7 — 
t e t r ame t hy 1 e t he r) & ^ C t ^ fT ^ m^!^^ I icMm<D '^mm 

CWsR^ 6 ] 

m ^ W ffp § ^ n ^ fi 1* ^± s 4^ U If - - ^l/ tf n U F > S t F n 4^ :/ D -fc: ;l/ n - X 

im^m 7 ] 

^ ¥ W fc fF ^ ^ n ffl {i ^ :i3 ;]/ ^ ^ - X ;V L. IScZf if V =1 — 10 

h U ^ Jx^ K) ^Ji ^ ^ ?V - :/ IE, mi£ n ^ 1 atD}tri^SiJT'fc«<li:*^tai:-ri.tt*a 

1 icmm<o«mm&i&mMo 

8 ] 

9 ] 

a tins ifflomiR^fiJ-efeSi^fc^^^ft-SWf^Sl ti:fH«<75«iEi^5£m«mo 
C W 1 0 ] 20 

jb^e-Sffna 1 acD-H-i^^fiJ-efesc t^iitstfc-r^fis^^i icta«©'»*fli^ffi?&«j?>Jo 
im^m 1 1 ] 

^^6g{Cj2p^jn^S^l±*^l'5j^4^v'><^''l'-fe''H='-X-^hU 'i> l^. a ^ tc l,± p ■if X2 ■T 

[WsRJg 1 2 ] 

^ ^ eg {c f^F ^ ^ n s fi # {± ^ + s m # ^ ^ ^ ;b . :t 4^ e m # ^ 7" a ;i/ bl rjf 

13] 

at,^_^^-^iP^;j;f^f-^;i/_:/5b%t,atfnsiffl®#ii4't?fesc:i:*^^i»t-rsw*« 

[ffi^JS 1 4 ] 

[ f8 BJ! « ^ «H * ii ] 

*fgWl± ^x;l/-tr^V(quercetin) SI # «: W fiK ^ LT^W^ ^ «*fl^ffi 

mwmi^^^ ^ ^ icmi^wic^mmm (o s t e ob 1 a s t) commmmmm^^R 
rymnmm (o s t e o c 1 a s t) <Dms^mmmmmmii^mnrc. Tie-«ia^ (i) t- 
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mmm& (o s t e o po r o s i s) linm^^<D|^lsf^ic r) mcoWLmM.i}'^m< ■^*) . * 
•:> mi&ii'^ lA ^ ^ m m-^ M> -D r . mmt^mts <i tic ^ k> «t)'^mm ^ r^ib. m^^^mmic^ 

3 Q munis' ^'^W.'PIS^^m&^Km^. Rfl^WtcSS^XXhn-t^-V Ces t roge 
n ) S a m iSt M ij> LTIL-7 (interleukin-7)tcJ;t)BU > f\ni>'^ 
^^Sni.tCDiiSSfKtcB-'J^'/^^ (B-1 ymphocyte) A^^M^^^tlSC 
tfCj;'?*^ (bone marrow) fCBlffllfeOtiiSKi*: (pre-B ce 1 1) *^ 
«s«^n^ J;oTIL-6cD**^ti;^T«»iiSffl9ScDjge;&tSAPS-&S/c:J6. 
SJ;atc=5:So il(D cfc ^ *#iiSiK5£t±SJ«fcM*^*^*K It S JW ^a: 

fc T tiffing ti^fli:rc*^. Jfi e. n * i/> tt * ® T- , AP««»^t:f£:ff ^5 «ilBi^JS^^ 

]^ ffi # 3fli ffi *»J LTi^ffl^nxi^Sii^Ki: LT{±. x.X h n-lf > (e s t r o g e 
n) ^ TyVttyi/Ti-^V-'J^7.7-n^Y (and rogen i c anabo 1 i c 

s t e r o 1 d ) . tD^iy^ L.mm. mm^^. nmmm. zt ^) y ^ if^ > a p r i f 

1 avone) . IfrJf^^'Da^ifTb^fc^o ti'':^. «jfii±l 995^7';<U*<OV-<>tt 
(Merck Co. ) t?T5yifX:7*X:7*:*. — h (aminobisphosph 
onate) 1997¥T^';*®E1 i Li 1 ly Co. -^SS^W^niXhn 

■ifVS^<*iSli5§g(selective estrogen receptor mod 
ulator. SERM) tLTi(l<^n^'>7x:y(raloxifene)«:#ffi^ 

!t*>S:fiaBiS#-r^Wti:t±xXbD-l?V«:'fiS^-??^«sHiltife^^*^-rs«Tfc&!»«© 

xXhD-tfi/'ft^!fe)Ki:L.TAetD-i'yT^4^>' (soybean i sof 1 avon 
e) (JDj;-53S:«!i^XXhD-€i^ (phyt oes t rogen) i)'^^^ ^ nX ^ o ttt^ 
XXhD-lfyttl 946^{cS1?]lt?H^*nfc*^ ' ^u-f^m (c I ove r d i s 
ease) [^^V^i'n — /^a(red clover. Tri folium subte 
r r aneum va r. Dwa 1 ganup) KUt ^^m^^^rc^(D^l!&^t>'^ ^ 0 

-^XXhO-g>'{C{KTI/^S-rV'7-73ffy-l'K (i so f 1 avono i d) X' ^ C t ^ 

.^-l'-tf-Y>'(daidzein). y:^X-r-l'>'(genistein)s y ^ )V K:^ 
y:*.^>(formononetin), e^"* — (biochanin A)*if 

©^y:7^^^>' (isoflavone)5i{t:-&f^. ^^Xhn — ;l/ (coumestr 
o 1) 5S:if<0^p<X^>' (coume s t an) mVC^^. x>^xn'^i'h>' (ent e 
ro 1 ac t one) E <D ^) ^ -ri^ (1 i gnan) mSlXS ^ 7- X2 :ir - )\^ ( 
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en t e rod i o 1) *H©r'iy->'P (pheno 1) lS{k^^*if*^«!^XXhP 
HfytLT^B^^nfco cnP.W!|*xXhP-lfyiifS{^TyU3y (a g 1 y c o n e) 
^ 6' — 0— T-fef-zL-i^^bni/FCe' — 0 — acetylglucoside) ^ tz li 
, 6' — 0 — VD:::;Vy;l/n>/K (6' — 0— malonylglucoside)*if 
(Oj^mic^EV. ^'<^-fyiiy~7.-f-fiyi±7-o-i>^fV:iiy\i (7-o-giucos 

i d e) (ommic^-r ^ . 

mt^\\L^m<D r> "^mit^miti^p^n^ 7- 7 <D - ^-^ c p - g i u c o s i 

dase) "^fclt^miCi^ *) UayH^m-S ri. f^my V - (free) •YV:7'75p>T?fe« 

T ^ U 3 >'cr) Jf^lltc 55tR ? n ^ c t t ft] ?) nx 1/^ -S o 4" S T ® W J: n . Miaw 

S (cardiovascular di sease) Rt>*^Offi<OS«tDll&«{CXXh 

p-tf>^f^^LT^fflSn3^c:i:*^^^^nfco L*^L. MfHWI^xxhP-tf^^tcJ;^ 

tieoT. gij {15 ffl 5S: < . #ffi)^l£^S5&?>*}l&«^m*^ J: < . 3 X h <D K * "T 

fg to W ^ 

55:f^^^^K^IBfg-r^/t46{ctlSiicI^Lfc/|gm. {t ¥ 6<J ^ ^ rI fig x ;l/ -tr ^ K# {* 20 

oSt). *fgB^(7D@Sg(ii'X;l/-tr^>' (q u e r c e t i n) RZf ^ <D MMi^ ^ ^ iS.'^ 




R,(±y>^5e-h'J:t — X(gentiotriose). ^^;l/nlf>:^y— X(gluc 40 
opyranose) . O-T'^t^/^'^y— X (0— arabinofuranose 
) . 0->'y;l'3tf^/ — X (0-d i g 1 ucopy ranose) s 0-;^?^^hli 
^y — X(0— gal act opyranose) s 0— ;<f'^i'hi^K — h (0 — 

galactoside-gal late), O-y^f^^tlf* — X (0-gentio 
biose). 0-i^;l/nlf^/ — X(O-glucopyranose). 0-^71'^^ 
D^K (0-g 1 ucuron i de) , 0-*:^-^X'^UFX (0 — neohespe 
ridose). O-'^Aytf^y— X{0-rhamnopyranose). 0 - fV 
X (0— rut inose) , O-V^^P — X (0-sophorose). 0 
-^'>Plf^/ — X (0-xyl opyranose). OCH3. OH. •^Ay'y^^ 
;4-H:;j- — X (rhamnogen t i ob i ose) > ^i»y^^;l/3— X (rhamno 50 



(8) 



JP 2004-507499 A 2004. 3. 11 



gl ucose) ^fcltmn (su 1 fa t e) Tfet) ; 

R2iiOH^fc^±0-^^;V3t!"^y— X (0-gl ucopyranose) TfeD: 
Ra^iOCHs. OH. 0-^;l/r3lf^y-X(0-glucopyranose). 0 
-^;l/^ntf^y— X (0-glucuronopyranose) ^ fc l± if J\/ :n \i ^ / 

— X (g 1 ucopy panose) U $> K> * 
R 4 O C H 3 S fc O H T 0 ; R t>\ 

Rs^iOCHs. OH. 0~i^7Vn\f^y-X (0-gl ucopy ranose)$fc 
^±0-^^;l/n — X (0-g 1 u c o s e) T*fe^o 

MiH-ias (I) (D ^ jv^^ -ymmi^<D ^ -^-mic ^ < m £h nr ^ it^^i±^X(o ^ ^ 

ic^mr^ ^ : ( i ) R 2 ^ l> R 5 - O H T D s R 1 J; D ffi a :^ ;S M » ^Vl/ 10 

— >^T*fc^T. Ri A^OH'^fe^i7x;l/^2^> (que rce t i n) . Ri *'«0-a- 
L-7'5liy"7'^/ — X Carabine furanose) X*S>^T}£^^'ymiy}i ( 
av i cu 1 a ros i de) . Rj :^)^'0— T^^tTyif'^y — X (0 — a rab i nop 
yranose) X* $> ^ ^ T -V^^ ^ V > (gui aj aver i n) . Rj Tb'^O-jS-D- 
l^f'^i^hlf^/ — X (0-i8-D-gal ac topyranose) Tfe^-'N-l'V^— P 
->F (hype ros i de) . R^ 0-/3-0 - ;«^^i?hlf'^y— X (0-j8-D- 
ga 1 ac t opyranos e) X&^-^V^^^^^^Uiy}^ (i s ohype r os i 
de) . Ri ?b'«0-^;l/nt£'^y — X (O-gl ucopyranose) X $> ^ V ^ 

h V > (i soque re i t r i n) . R, ff^ 0 - [j3-D-i^;I/nif'5yv';l/ 
-(l-4)-a-L-"^i:.yif^y — X] (0-[i8-D-Glucopyranos 20 
yl — (1—4) — a — L— rhamnopyranose] ) X$>^^;\y^yiy\^A ( 
mul t inos ide A) . R, (6-0-T^^;b) - jS-D-^^/l^Hlf^yi/ 
(1-4) - a- L- ^Aytf^y — X ( (6-0-ace ty 1) - jS-D-gl 
ucopyranosyl — (1 — 4) — a — L— rhamnopyranose) Tfc 
§v;l/^y>^FAT^T'^h(multinoside A acetate). Rj*^ 
0 — a — L— '^AyVf'^y— X (0 — a— L— rhamnopyranose) 
x;V>/FU> (que rc i t r i n) . Rj ff^O-p-D-;l^y— X (0-/3-D- 
rut i nose) X ^ ;\y Z/ (rut in) . Ri ff^ Q - (2" - O- jS-D-^;!/ 
nlf'^yv^/l') - a- L- '^i^ytf^y — X (O - (2" - 0- j3-D-g 1 ucopy 
rano sy 1) — a — L— rhamnopy rano s e) "£?fe-Si'X;l/-fe^>'— 3— 30 

0 - C2''~~0-p-D~-^^;Va}£^yiy;]/) ~a-\.-^hs/\L'y/-yY (querc 
et in — 3 — 0 — (2" — 0 — j8— D— glue opyranos yl) ^a — L— r 
hamnopy ranos i de) . Ri Tb'^O - (6" - 0- :«rn>f/l/) ~ ^ )\^ u yf. J 

— X (0 - (6"-0-gal loyl) - glucopyranose) -e$>^^7X;l/ 
•t:^:/-3-0 - (6'' - 0-;9^n-r;^) -^;l/rJlf^y>^F (que r ce t 1 n-3 

— 0— (6"— 0 — gal ioyl) — glucopyranoside). Rj^^j'^O — 
(6* " - 0- p- i7*=ea-r;V-j8-D-^^7V3e'^y->;l/- (1-2) - a - - ^ 

ytf^^y— X (0 — (6' 0— p — coumaroyl— D— glucopyr 

anosyl — (1 — 2) ~a — L— rhamnopyranose) X^^^^)\^^^ 

y - z - Q - (6* " - G- p- ^'VP-<;i/-i8-D-i^;i/3e'^y->;v- (1-2) - 40 

a~\.— 'yh.y^f.^yi/Y^ (querce t i n-3-0 - (6* " - 0- p- cou 
ma r oy 1— jS— D — g 1 uc opy r ano sy 1— (1—2) — a — L— rham 
n opyranos i de) ) . Rj *^0-D-^';l/nlf^y>';l/- (1-6) - jS-D 

— 9 A^ZiM^ / (1-4) - a- L- ^^ytf^y-X (0-D-gl ucopy 
ranosyl — (1—6) — /5 — D — gl ucopyranosyl — (1 — 4) — a 
-L-rhamnopyranose) *t?fe^i'X;l/-fe^>'-3~0-D-^;l/ntf'^y 

(1-6) - j5-D-i;^;Vnif^y->;V- (1-4) -a-l.-^h./M'yJ'i/Y 

(que rce tin — 3 — 0 — D— gl ucopyranosyl — (1—6) ~ — 
D— gl ucopyranosyl — (1—4) — a — L— rhamnopyranos 

1 de) . Rj *^0- [2 " - 0- 6' " - 0- p- (7" " - O- jS-D-y^l/ne"^ 50 
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i7 V n ^ /3 - D - ^•^l/ rj t!^ y — a - L - ^ JU 7 If / - X ( 0 [ 

2'' — 0 — 6* 0-p-(7""-0 — i8 — D— glucopyranosyl) c 

ouma roy 1— j8 — D— g 1 ucopy ranosy 1] — a — L— rhamnop 
yranose) T*fe^^x;l/^^:/-3-0 - [2" - 0- 6' " - 0- p- (?"" 
--0-j8-D-^^;b3if^y->;l/) i'va-r;b-i3-D-^^;l'r3tf^yi/;l/] - a- L- 
•^A/tT'^yv^F (quercet in-3-0 - [2" - 0- 6' "~0-p - (7" 
"— 0 — j8 — D— glucopyranosyl) coumaroyi— p — D— glu 
copyranosy 1] — a — L— rhamnopyranos i de) ^ Rj :^'^0 — 
[6' " - p- ^vn^;l/~/3-D-^^;l/r3tf'^y->;V-i8 - (1-4) -^A/tf'^y 

— X] (0 — [6* " — p— coumaroyl— — D— glucopyranosy 
l-jS - (1-4) - rhamnopyranose] ) •t?fe^i^ai;l/-tr^V-3-0- 
[6* " - p - ^ V n ^ ;l/ - p - D - ;V n If ^ y - jS - (1-4) -'^i^yt!'^/ 

(que rce t i n — 3-0 - [6' " — p-coumaroy 1— ^ — D-g 
lucopyranosyl— j3 — (1 — 4) — rhamnopyranoside] ) 
. Ri *^0- [a-L-5i.yif^y.>^F (1-2) - a- L- ^Ayif^y^/F- (1 
-6) - i3-D-^*;l^3tf'5y— X] (0 - [a-L-rhamnopyranosyl 
(1—2) — a-L— rhamnopyranosyl - (1—6) — jS — D-gluc 

0 py r ano s e] ) -efe^^X/l/'fe^V-S-O™ [a-L-'^i^ytf'^y^x'F (1 
-2) - a~L~^L.y\£^y->\^- (1-6) - j8-D-i^;l/nlf"5y>^F] (que 
rcet in— 3 — 0 — [a — L— rhamnopyranosyl (1—2) — a — L 
-rhamnopyranosyl - (1-6) - /3-D-glucopyranosi 
de] ) . Ri Jb'^O - [a-^Ayif"^y5^F (1-4) a~L-^Ayif^y-:/F (1 
-6)j8-D-;i?'5^Flf'^y^X] (0-[a-rhamnopy ranosy 1(1 
-4) a-L-rhamnopyranosyl (1-6) jS — D-galactopy 
ranose] ) T:fe^i7x;l/-tr'^>^-3-0 - [a-'^i^y. tf-^yi^F (1-4) a- 
L-^i>yi£^y->F (1-6) p-D-:ff'^^h\:^'yy->\^^ (que r ce t i n- 
3-0 - [a-rhamnopyranosyl (1—4) a — L— rhamnopyr 
anosyl (1-6) jg-D-galactopyranoside]). Ri^'^O- 

[a-^Ayif^y^>F- (1-2) ] - [j3-^-;l/nlf^y>^;V- (1-6) ] - 
D_;pFjr^>^l.e^y — X (0 - [a-rhamnopy ranosy 1- (1-2)] - 

[jS-glucopyranosyl - (1-6)] - p- D- galactopyra 
nose) -efc^i7X;l/-fc:^:/-3-0- [a-'^Aye^y>'F- (1-2) ] - [ P 
-^';l/ntf'^y5/;l/- (1-6) ] - i3-D-*r-5^Ft!'^y>^F (que rce t i n 
-3-0 - [a-rhamnopyranosyl - (1-2) ] - [/?-glucop 
yranosyl-(l-6)]-/3-D-galactopyranoside). R 
, 0 - [a-^^yif^y^/F- (1-4) - a- ^i^yvf^yi/F- (l-6) - p 

— H'y^Yyf-^y—y^^ (0 - [a-rhamnopy ranosy 1- (1-4) - a 
-rhamnopyranosyl - (l-6)-p-galactopyranose 

1 ) -efe^^x;l'-tr^^^~3-0 - [a-^i^ye^y->F- (1-4) - a- '^i.yif 
^y. (1-6) - /S-^r-^^htf^yi/F] (quercet in~3-0 - [a 
-rhamnopyranosyl — (1-4) - a- rhamnopyranosyl 

— (1 — 6) — i3 — galactopyranoside] )^ Rj^'^O- a — L— 
yif^yi^F- (1-2) - jS-D-^T'^^hlf-^y — X (O-a-L-rhamnop 
yranosyl - (1-2) - p — D-galactopyranose) "efe^i^X 
;P^^^_3_0-a-L-^Ayi:f^yi^F- (1-2) - j8-D-;9^^^hlf^y>^ 
F (quercetin — 3 — 0 — a — L— rhamnopyranosyl — (1—2 
) - |3_D-galactopyranos ide) . R,*^0-i3-D-i^i^;l/nlf'5 
y^X (0— i8 — D— d i g 1 ucopy ranos e) Tfe^i'X/l/^^V— 3 — 0 — 
^ - - ^)\^ zi \i'y / %^ Y (que rc e t 1 n-3-O-^-D-d 1 g 1 ucop 
yranoside). R,*^0-/3-D-;Q^^^blf^y^>F-2"-:Sl^-h (0- 
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jS-D-ga 1 ac t os i de-2" - ga 1 1 a t e) -efe^^'X;l/^^V-3-0 
"j8-D-;^^^h>'F-2" (que r c e t i n-S-O-jS-D-ga 

1 ac t OS i de-2" - ga 1 1 at e) . Rj 0-^3-0 - ^;l/r3tf^yS/F - 
(1-6) -p-D — :ff^'>h\^'^y— X (O-jS-D-glucopyranosid 
e - (1—6) - jS-D-galactopyranose) T$>^i7X;l/-tr9^>-3- 

0- i8-D-^^;l/3lf^y>/F- (1-6) - i3-D-;y^^^^htf'^/>^F (querc 
et in — 3 — 0 — /S — D— glucopyranos ide — (1—6) — /? — D— g 
alactopyranoside)^ Ri*^0-j3-D-^;l'3lf^y->;I/- (1-3 
) - a- L- ^Aytf^7>-F- (1-6) -p-D-:ff'y^h\i'yy-X (0-/3-D 

— gl ucopyranosyl — (1 — 3) — a — L— rhamnopyranosy 10 

1— (1—6) — jS- D-galactopyranose) ■eS^i^x;!/'^^^/— 3 — 

o-j8-D-y;i/nii'^y-:/;i/- (1-3) - a- L- '^A/if^yv-F- (1-6) - 

p-D-iJ'y^h^^^yiyV (que rce t i n-3-0-/3-D-g 1 ucopyr 
anosyl — (1 — 3) — a — L— rhamnopyranosy 1— (1—6) — 
-D-galactopyranoside). Ri*^0-j3-D-y;l/^n^^F (0 
-jS-D-g 1 u cu r on i d e) Tfe^i^x;l/-fe^>'-3-0-i8-D-^;b^P^ 
-fF (quercet in~3-0-i8-D-glucuronide). Ri*^0-/3 

— D— ^>^ntf^y — X (0 — jS — D — X y 1 o py r ano s e) Tfe^^x;l/-lrf'>' 

— 3 — 0 — j3 — D— ^>^alf'^7>^F (q ue r c e t i n — 3 — 0 — /3 — D— xy 1 o 
pyranos ide) . Ri^b^O-v^^^Vn-Xlf^^y — X (0-diglucosp 20 
yranose) Tfe^i7x;l/^Z^V-3-0->>^y;P:alf'5y>'F (quercet i 

n — 3 — 0 — d i gl ucospy ranos i de) . Ri *^0— y>^::i"lf:^ — X ( 
0-gent 1 obi ose) T$>^^x;l/^^>-3-0-y>^::4-lf:^i^F (que 
rcet in-3-0~gent i obioside) . R ^ ff^ 0 - ^ Jl^ ::J ^ ^ ;V 
"^^/hlf^y— :.X (0 — g 1 ucopy ranosy 1 ga 1 act opy ranose 
) T£>^^x;l/-fe^>'~3-0-^^;bnt!^yi/;l/:«r'5^^Flf'^y->F (que r ce t 
i n — 3 — 0— glucopyranosyl gal actopyranos ide) . 
Ri *^0— ^^^X-^U FX (0-ne o ii e s pe r i d o s e) ■e^^^x;l/-tr^> 
-3-0-^:^^X^UF^/FF5^F (que r ce t i n-3-0 — neohe spe 
ridoside). R,jb^0-y:7;i-n — X(0-sophorose)'^fe^i'X;l/ 30 
^^y — 3 — 0~Vy^Uzy]^ (quercet in- 3 — 0— sophoros ide 
) . Ri ti^y>^:i'hV:t — :^ (gent i ot r i ose) -Z?fe^i^x;l/4r^>'-3- 
y:/^:^hU2i-^F (querce t in — 3-gent lot r i os ide) . Rj 
jb^OCH3T^S^i'X;V-lr9^>'-3-;^^;l'X— T-;l/ (que r ce t i n-3-me t 
hyl ether) . Ri*^'5Ayyv^:^tf^ — X (rhamnogent iobi 

0 s e) T^»^^x;l/-trf->'-3-'^Ayy^^^::tl£^^^F (q ue r c e t i n-3- 
rhamnogent i ob i os i de) . Ri if^'yh.y^^n/::^— ^ (rhamnog 

1 ucose) Tfc^^x;V«fe9^>'~3-'^i^/^^/1^3>^F (que rce t i n-3- 
rhamnog 1 uc os i de) . Rj :^^SSaT'fe^^x;l/'fe^>'-3-^^ffi (qu 
ercetin-3-sulfate)3&:i:*'S-&Sn^: 40 

(i i) R, Tb^OHTfe^^. R2^l^bR5^^^3fl|iD«ltg^Vl/-:/*^OHTfe«9. ^ 

^ \ m(^m^^f )^-^ ^^wm^^^^mmv^f )\^-^^^^^ . R4*^ocH3Tfes 

'Yy^A^^>' (i sorhamnet i n) . R3*^0-j3-D-^;l/r3e'^yX (0 

— j3 — D — gl ucopyranose) l?fe^^x;l/>^>CUhU:y (querc ime 
ritrin). R3*'^OCH3T*$>^^i:.^^>(rhamnetin). R ^ fi^ ^ - 
p_Q__^-;l,3tf«5y — X (0 — i8 — D— gl ucopyranose) t?S^^x;l/-fe 
^>'-5-0-i8-D-i^;br3tf'5yv'F (que r c e t i n-5 — 0-/S-D-g 1 
ucopyranoside). R3*^0-iS-D-^;l/^'nyif^y-X(0-/3-D 
-glucuronopyranose) T^fe^^x;l/ir^:^--7-0-i3-D-^;U^7 

U y / \/ Y (quercetin-7-O-^-D— glucuronopyran 50 
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OS i de) . Rs*^ 0-^7;!/ 3 — X (0-g 1 ucose) Tfe^XtfU:t->K (sp 

i reaos i de) ^ E if^ ^ ^ n ^ \ (i i i) Rj ^S: L R 5 <^ ^ ^ M m m 

- o H S D . ^^2mo:>mm^^^\^-:fi^i^^^smicrj::i,mmi^i^^;i^-^r^&r:>x. 

R3 tRAtl^OCH^r^&^'yl.i'z^y (rhamnaz i n) . R4 ^RgA^OCHa 
T?fe^i!'X;l/-fe^^^-3* > 4' -;>^p<^;I/X — T'^l' (que rce t i n-3' . 4* 
-di-methyl ether) . R, tR4*^OCH3T$»^^x;l/-tr^^^-3. 
3' — >>';?<^;l/X — T*;l^ (quercet in — 3. 3* — d ime thyl e the 
r) . Ri i:R3*^OCH3l?fe^i^x;l/^r^V-3. 7-v^;?<^;l/X — -r/b (quer 
cetin-3. 7-dimethyl ether) . Rii^^O - [2'' - 0- (6' 
" - 0- p- ^7VP^;l/) - i8-D-^*;l/ntf'^y>';l'] - a- L- '^A/tf'^y— X ( 
0 — [2"— 0 — (6' 0— p — coumaroyl) — jS — D — glucopyr 

anosyl] — a— L— rhamnopyranose) Ra^b^O — 0 — D — 

(0-/3-D-g 1 u C O py r an o s e) T$>^^7x;l/-fe^>-3 
-0 - [2" - 0- (6' " - 0- p-^7VP^;l/) - j8-D-y;l/r3tf'^yv';l/] ~a 
-L-^A/e'^y>'K-7-0-j8-D-i^;l/ntf'^y->F (que r ce t i n-3 
-0 — 12" — 0 — (6' " - 0— p— coumaroyl) ~|3 — D— glucopy 
ranosyl] — a — L— rhamnopyranosyl— 7 — 0 — ^ — D— glu 
copyranoside). R,7b^0 - [ 2 ' - 0 - 6 ' "-0-p-C7""-0- 

/ --7s (0 - [2" - 0- 6' " - 0- p- (7" " - 0- /3-D-g 1 ucopy 
ranosyl) coumaroyl-i3-D-glucopyranosyl]— a- 
L-rhamnopyranose)Tfel3. Rs^^O-jS-D - ^71/ 3 If ^ y - X (0 
_l8_D_glucopyranose) Tfe^t^x;l/-tr^>^-3~0 - [2" - 0- 6 

' _o--p - (7" " - o- j5-D-^^;i'3tf'^y>/;l/) i7vn-r>?P-i8-D-^';i^n 

tf^yv^;;/] - a~L-vAyVf^y>^F-7-0-/3~D-^*7l/=itr'^yi/F (que 
rcet in-3-0 - [2" - 0- 6* "_o-p - (7""--0-/3-D-gluc 
opyranosyl) coumaroyl— jS — D— glucopyranosyl] 
-a-L-rhamnopyranos i de-7-0-i3-D-g 1 ucopy ran 
OS i de) ^ Ri ^'^O-yl/^y — X (0-ru t i nose) Tfct). Ra^^O-^- 
£)_>/;]^:3tf^y^X (0 — jS — D-gl ucopyranose) Tfe^:J7X;l/-fe^:/ 
-3-0 — ;l/f-yv'F-7 — 0-/3 — D-^;bntf^y>'F (que r ce t i n — 3 — 
Q_PUtinoside-7 — 0-i8 — D-glucopyranoside). Ri 
^^0-a-L-7''^tryt?'^y>^;l/ (O-a-L-arabinopyranosyl) 
TfcDs R3:f(j^0-j3-D-^;Vntf^y — X(0-/3-D-glucopyranos 
e) ^^fe:Si^x;l/-tr^>-3-0-a-L-T'^Hytf^y>';P-7-0-/3-D-y;l' 
alf'^yv'F (que rcet in-3-0-a~L~arabinopyranosy 
1— 7 — 0— jS — D— g 1 ucopyranos i de) . Ri :6^0 — V^^n-^X (0 — 
sophorose) T^feD. R3:^^0-i8-D-^^;Pnlf^y-X (0-^-D-gl 
ucopyranose) T*fe;g,^x;l/-fe^>-7-0-j3~D-^;I/nt:':7y>'F-3 
_0-y:7:tn>'K (que rce t i n-7-0-j8-D-g 1 ucopyranos 
ide-3-O-sophoroside). Ri:6^0-;y^^^htf^y-X(0-ga 
lactopyranose)T^fe'9^ R3:6^0-^^;b3tf'^y-X(0-glucop 
yranose) T^$);Si7X;l/'tr^>^-3-0-*r-^^hlf'^y->;V-7-0->^^;Vr3 
If'^y-^F (quercet in-3-0-galactopyranosyl~7-0 
-diglucopyranoside). Ri:6^0-y;l/r3tf^y — X (0-gluc 
opyranose)T*fcD. R3*^0-^';l/3Vf^y-X (0-g 1 ucopy ran 
ose) Tfe^^x;l/^^>-3-0-^;l/3lf^y:^^;l'-7-^^^;l/3lf:7yi>^F (q 
uercet i n~3-0-gl ucopyranosyl-7~d i glucopyr 
anoside). Ri:^^^';l/3lf*^y — X(glucopyranose)Tfc?:). R^ 
3 jb'? ntf^y— X(gl ucopyranose) t?fe^^'X;l/-fe^>'—3> 1 -V 



(12) 



JP 2004-507499 A 2004.3. 11 



y;l/3tf^y>^F (quercet in— 3. 7 — diglucopyranoside 

) . Ri (gent i obi ose) T^feD. R ^ f}^ )\y :3 \£ / - 

X (gl ucopyranose) "^fc^^x;l/-trf->-3-y>^^^ti:t>';l/-7-^ 
;]/ a y V (quercet i n — 3 — gent i obi osyl— 7 — gl uco 
pyranos ide) s Ri hRs^^^^O-jS-D-^^l/nlf^y-X (O-iS-D-g 
lucopyranose)r*$>^i7x;l/-tr^V-3. 4' -v^-O-^-D-^/l/nlf 
"^yi^K (quercet in — 3. 4' — di— 0— /3 — D— glucopyrano 

s i d e) ^iifi^^^n^ : (i v) ^(om. 3m&L±(Dmm^?]y-:fti^^it'Stircmm 

T o T . R 1 . R 3 R 5 O C H 3 D . R 2 R R 4 O H ^ ^ 

^x;l/^^>^-3s 4' . 7-hU><^;l/X — -r;!/ (quercet in-3. 4' . 7 10 
-trimethyl ether)^ R,. R 3 ^ R4S^^*R5*^OCH3T*fc»:). R 
2)!)^OH7?fe^^x;l/'t:^>'-3> 3' > 4* > 7-T-h'^;?<^7l/X— x;V (que re 
etin-3. 3* ^ 4' . 7-tetramethyl ether)* if Tb'^^Sn^ 

o 

Mt2 — IKS (I) {CtsV^TR, ftV^LRs *^±TOH-e*S^x;V-fe^> (que rce 

t in) liSf^^K^-r 4 0 0 0 ^.m<Dm^ti^ ^ y 3u y — fVfkit^m (phe 

nolic compound) 

/mo 1 ecD^^?a*wr^«!^xxhn-t?>'(D — ar^. it^mmic^^^T . x^^^nm 

«jt*WLTi3t), 1 9 3 6 ¥ti:g«]{C^©#|ji*^B^?.*>tc:S;-o /ct^. \£^^yp (vi 
t ami nP) i:t»]e.nT(/^So -iKfc. ^x;l/-fe^:/{±jl'^lc««*^p-*g^b/c:ia 20 

mi^x&^ji^y (rut i n) T'fe^T. ^p-M?e. y'i' ^^^m. ^mrsm^<D& 

< :9-^?nTt,> «o irx;l/-fe^>©f^ffl{i:*f-rsW^i^;^. 4- S T- 1± ± ^ W If M « 
'It (capillary wall integrity) & ^ «B S S tatt ( c a p i 
1 1 ary res i s tance) ic i^^rj: ^ ^rc-T (O ^ ^ & -f (#^:Ga 

bor et al.> Progress in Clinical and Biol 
ogical Research^ 280: 1-15. 1988;Havasteen 
et al.s Biochemical Pharmacology. 32:1141 
- 1 4 4 8. 1 9 8 3) . ^ft:l»±#ffl. tr^»=VFf¥ffl. ^^^ISfRlRf^ffl. ^ifllJEJlI^'J 
. St^lEMf^ffl (antiarrhythmic activity). fct2il-lE.Sn:7^ 30 

ifii4'3 l^XxD-^l/^ST. fF«'l4W^J. ^ M © ft ffl * if * W L T S ?c: i6 . 

ESIS.. ffcimaJS: fffc^©iSffl*^S^^SnTI/--S*^. T'«ifM«-l£?-B5Sfct± 

i:5SH^«?.l±:5'x;l/-lr^VBI«{**^«3^fflSa (o s t e o b 1 a s t) RZfm^mm (o 
s t e o c 1 a s t) (D mmMmiC A ^ m^^mr ^ fc ib . #ffi«ffir^«3«(im*^fe « 
i:^^nT</^SW^^xXhD-t?> (phy t oes t rogen) "e^^y — Xt'^'V ( 
g e n i s t e i n) i:i'X;l/-fe^:/©#iai^ffi}l&SgSE(im«rlt«i[LfcS®m. ^J'X^lz-b^V 40 

iiy-xy'^y^K)^^mm<Dmmmmi^m^^RrsTfiytivt^7.yr^-'f£ (al p) 
±iz^m-snx\.^rcm%:r.xho-^zyx&^f~:^v'-f>ictt-<. n^mm(DmMmm{& so 
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. U t: - tf n U F y . t: F p ^ 7° p e n - x ) . mBM Cm^il. * ;!/ 

4^ ;p< ^ ;!/ -fe ;i/ p - X ;d v-'i' A . mm ^ V =i - )V m-f h V ^ L.) . m^M cm^ii. h 

- A ) . S S (I^J ^ s * ;I/ JfJ ^ 5^ pi ^ ;l/ -b ^'l' P - X F U -i? A . a ^ fc « j3 -> 10 

px^^xFu^'. e'^5:/c. i^j^ym. mm) . u^m cm^is. /^v^^^^^sas^ 

;>«^;V> :t * -^-^Sff^t/p 1^ ;^^ S JS«^-f F U A) Rt>*S3|st im^l^. 

V X y :7 4^" - ;i/ . p< >' F ;b ^ 4< y . ^N-:/S) t^l^brtgM^ y 

-tr/b^ij, mm. mmm. i=im. mm. mmm. fim. ^>xny-/m. ^m 

L2 0mg/kg. a$L<{±8:ftl/^Ll2mg/kgT'fel9, MiE*5?ft§*{±S#©¥ 

*fgW«>^!':ii;V-fe^vK#{*{±Tri'X{c)gpa-^^R?>*)MlgF«j«:#f^«)«'|4*feSI»bfciie 
mnm'\tU^lC J: ^ 5 0 %^^m CL U 5 «i!>^<i:tl6 0mg/'kg«±:& 

©T'. m.lC&^-Bti^n^-iE tir ^ >!) •■ M. Sul 1 Ivan et al. . Pr 

oc. Soc. Exp. Biol. Med. . 77:269. 1951).*%H^-e«fF 

mm^^-^^t^-otctc?), :^^BM (D X. -t > mmf^i)'^ mm t L X mm.mm 
m ic mm -r ^ fcub CD <D X . :^^m<D^mic x ^^^m^ommti^ c n ^ mmmic j;^ oRse. 

^x;l/-fe^V:^^#^|ffiBa (o s t e o b 1 a s t) <Dffl@Sti5itcRl?-r^*^<^^-r^fc 
Hb . A<omi&.nMMBU ( h u m a n osteoblast-like cell 1 
1 ne) TfeSSao s-2iMB&*^sBfflLT. «|!^XXFP-lf>' (phy t oe s t ro 40 

g e n) (D-mx^-D xm^-^mm&Ti^mm t Lx ^ < com^ff^-^ nx ^ y :=.y^y' ^ 
( g e n 1 s t e i n ) ^ itm^ «.ic L X ^ mm M<D mmmMic &i£ M ^ 'A<D ^ o 

»co«fi!cfi!c^T'fe^#s^»)3a{c{KTv^^tt«^^-rs a o s - 2 mmu ^ V :kmm^ 

gPiSOT^m (Cancer Research Institute) commmMW^'^^ 

(Korean Cell Line B a n k ) fj' & tlM^iC mm h fz o 

Saos-2iMJ3a{±10% (v/v) FBS. '^^iiv'DiyiOOuni t/mls XFU' 
r^^Fv-Ti^^^lOO/tg/ml^^tyRPMl 1640 ig^(Gibco BRL.U 
. S. A. ) ^mmhXm^^^. 37"CT'5% (v/v) C02lg«ggT'«f«b. igSfi 50 
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~m (mono 1 aye r) ^fl^fiScUfiScfi-T^^ttA^fe^fcib. l^lf^tgaUfiiO. 2 5% 
(w/v) h V -y fiyy (t ryps i n) ^JS^fiefflLT#-«^iiJfffi5-&fCp 

immmi-21 m'^(ommic j;: :§,mmmmmm 

S a o s - 2 mM^^ 9 6-^x./l^:/U~hlC 2 0. 0 0 0 m M X 3l Ic ^Mi L ^ X. 
^=f-Z/ C 1 % in DMSO(dimethylsulfoxide))^10"^~ 

1 0" ^ m g y m I (ommic^ ^ ^ ^m&wnc 6 -^(D 'y x.ji'icWifja LTco —ys. Mf^m 

ig-e30FJ±g«L. iinfCMTT (3 - [4. 5-dimethyl thiazol-2 10 

— yl]— 2^ 5 — diphenyltetrazolium bromide; Tr 
iazolyl Blue)*0. 0 5 m g y m I MAiCjlD XX iSi^i^T X i f£ 

e, {c tg « L fc . X ^mmm.icitm\.x ^m-s nrcm^-^m^<Dy ( f o 

rmazan) i|@^^DMS0T'jgS^-&xV1^U-:Jf- (EL 1 SA reader) 
T5 5 0 nm{c:fcttS®)ieje*SiJSLfco r.<Dm. *fflflaii5i^ (%) t±TIHtO^©J;'5fC 

»LTiJ'x;l/-fe^y{i:J;«#^WSS«®^ (%) ^J;bl5b/c: (#558: Si) o 

WIRlWd'svl'AOD 6 S O n mVXMl 

C^fifi^iJ 1-3] :7;l/*U*;x:7r^'-4f (ALP) }g'l4^^ 

#^«fflflat±)lfflHa#a6^lc:T;P*U5^X7r^'-^? (a 1 ka 1 i ne pho s pha t 
a s e , ALP) jg ?^ "T O . ^?^mic^^ ^> X ;l/ -fe ^ > « ^ «| flS T' A L P rgfttc 

-^;is»»^Tfa©j;d^:^S{i:ctop'<Tm/i : mummm 1 - 2 <du t t mmx tm 
-^mmsico s a o s - 2 mmmicmfssi<&n^m--^mmicmmi.m-^^i^rx 3 am 

mm'^kiumLfco c<Dm. ttmm t l x a ~ 7. ^ m m v rc o -75 . alp*^p- 

a^htiy^i — fVy^XysL— h (p — ni t rophenyl piiosphate) *p 

— ::^ho7xy — ;l'(p-nitrophenoI) t y * Xy sl — h (piiospha 

t e) »C^fl|?-&SC:i:«rffiV>T4 O 5 n mic^if ^m^m(Dmit^^m LX k L FJgtt 30 
^PJ^ L ft (#aS : a 1 ) c 

1 ] 
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(mg/ml ) 
















100.0 ±2.5 


100.0 ±1.6 


100.0 ±0.6 


100.0 ±7.3 


1 X10-' 


93.1 ±0.8* 


98.1 ±0.0 


91.3 ±0.6* 


106.1 ±6.4 


1 xio-» 


93.9 ±0.8 


104.4 ±3.9 


96.9 ±2.7 


101.5 ±8.8 


X XlO"'' 


96.6 ±1.0 


101.2 ±3.1 


95.9 ±1.6 


109.3 ±9.6 


1 Xio*^ 


96.0 ±1.0 


127.2 ±3.5** 


90.5 ±0.9** 


103.8 ±8.7 


1 


95.8 ±1.1 


116.5 ±3.7 


97.3 ±1.6 


113.5 ±7.3 


1 X10-* 


96.5 ±0.8 


113.5 ±2.3 


95.7 ±0.7 


12X.1 ±6.2 


1 X10-' 


98.3 ±0.8 


107,3 ±1.5 


85.5 ±1.1** 


98.8 ±6.9 


1 XlO-2 


108.6 ±2.2** 


106.1 ±4.3 


66.2 ±2.8** 


62.3 ±3.4 



10 



20 



*: p<0.p5 



**: p<0.01 

a H » 1/^ 5S: i/> i: :K n fc . 1 x l 0 " ^ m g / m 1 r* JS T' Si « «^ 1 0 9 % S 

s«;^iiBfla«5i^m^^-riiii*^^)!)^ofc (p<o. 0 1) o \icm.m^h\.x^m 

L7ty::iXf--r:^*MTTl^^lcfel/^Tl x 1 0~ ^ ~1 X 1 0~ ^ mg/ml®?g*t? 

Lfc«-&. lX10~^mg/mlia«T'5^j!§PO91%(p<0. 05). 1X1 30 
0~^mg/ml2ijaT'90. 5%(p<0. 01). lxiO"^mg/ml?gJgT'8 
6%(p<0. 01).^nJb^e>lX10~^mg/mliiST-66%(p<0. 01) 

ii-^-D. ALP?gtt{c:fcl>T^x;l/-fc^>'ttl X 1 0~ ^ mg/ml?ijaT'*rBSP01 27 
%T'«;*:ALPS'l4*^bfc (p<o. o i) y^XT^-Ti^tii x i o" " m g/ 

m \ mmxMmm<D I 2 l%-eAL P rSttJam^^Lfefc:*. A L P}gttffi{i:^3I.^T*?8 
B^(D>rx;l/-fe^>'{±y:^Xx-r>'J; 1 0 0<gJ-X±<^)rStt^:^LfcC: t ti^ i)-^ ^ t C ^ 

o 

^x;l/-b^>'*"5fiB!#fflSa (o s t e o c I a s t) (OmM^iff^^tT.^iJ'^m^^rztb. 

immmz-ii : w^#«BiJ3S«as'jRt>'«ffl)3atg« 

I c R (HBft^w^m. ;^Ba. HH) ic 4 mm:^ Ji^-y ^ -i^- ^^-^m ci cn 

Biomedicals. Inc. . Ohio. U. S. A. )^««LOOfiS#«fflfla© 

^ V - y^y'fx:Kmn tii:^m'»^m^Lxi^>sbi'i<icxnx :^^.^rc^~ 
-> V y I OOun i t/ml tXhU'lfh'^^iy'yi 00/ig/ml%-&*t"^a-ME 50 
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. mmi^mm^ 8 0 0 X g 3 ^mm't^-^mh . ttms rircms^^^:^iy v > i 0 0 u n 

i t X m \ t :^ h U •:f h iy > I 0 0 H e y m \ RXf 0 % (v/v) FBS^-^^-r« 

tc'i'x;i/ao 3. 5x 1 0^ mf^^^^mLtzo 

mmmMm 2 - lO^Wftaflaic^rx/lz-fe^yiSrl X 1 0" ^ X 1 0~ ^ mg/m 

iSfiTj^finL^ - B@{i:rfJig?nS4^>yh (k i t) (S i gma Chemi ca 1 
Co. , U. S. A. )«:1SfflLTTRAPSife(Tartrate-resista 
nt acid phosphatase staining)^ijffibfco^l'''l?sTR 10 
A P^^lcX D#fe^^tfSHoJ.;(±(Dl^^Wr^T R A P-HttSfflSa (TRA P-p o 
s i t i ve MNC) * fiS « iM i: fij ^ L T . -?• <0 1» ^ S ^ f S £1 i: {c J: »3 « # IB IB O 
SR^SiJ^ bfc : a 2 ) o 

[a 2 ] 

^ x;u-b 9" > f= J: « lin(D«lill6itt««lll 



«ft(ing/inl) 






100.0±8.1 


1x1 0 


100.9±1.8 


1x1 0 


96.8±2,7 


1x1 


89.6±3,2 


1x1 0 


61.1±4.1* 


1 >. 1 0 


24.7±5.7** 



*: p<0.05. 



**: p<0.01 

mtBM2 iZ^Vfcm*!) . i'X;V-fe^>'«Sja*M x 1 0~ ^ ^i/^Ll X 1 0~ " mg/m 30 

{K#if.ffl8a<D^HI)lStimWM5ai«*<^iaifl«<**^-^fc*^. l x l O" ^ mg/m 
l2i;aEl?t±jl<fS8P©6 1%(p<0. 05) ^ lxlO"^mg/mlliS"ei±5t-^P« 

2 5% (p<o. 0 1) icmmmmti^wf^^ti^ tc^. 3^;v^=f->ti^m'»f^M<omM 

mm ^ m \^ < ^ ^ ^ t ^ mwr ^ c t T ^ tz o 

mmnMm I RZS 2 com^*' ^ ^ *:fg0JcDi/x;l/-fe^>'t±l x 1 O" ^ mg/mliiatT* 

mt^mai^m l S ( t y p e I ) ^mm-m-b'^^mt ^ SD CSprague-Oawl 
ey) li5<DftieS^*f^tcbT^x;V-b^V<D^S*IISJL/co ^ Si *t 3^ b T « H B ft 40 

¥w^mT'^w^nfc^f^ 1 oji{c*ofcf*a2 o o~3 o o g isifcsiea^^^fflL. 
lipmfiSHi^ifftishamP (lE^p) ^ ^ M mm t umm <D ±x <Dm& M M m mm Hi 

Wl ^ ^X<0 J;: ^ lcU^7 V '■ ^ ^ y CKe t ami ne. W9^W^7. ISH) 5mg/l 0 
Ogii^i^^i^'V (Xy 1 az i ne. m S '!f T ^ X. . mm) Img/lOOg^aifl 

hm<lia<Diiiiii^mic:^ ■^tcH^mx ^ y m (3-h% ^-m^. mm) x^m^w.^ so 
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tco i^t/^-e. rn^m (x;P7 r 4 . :i-it^m^^n. mm) 0 . 3 m 1 ^mm 

src. s h a mmitmmmm^m^^rc^x fcwjm-^mm^miiihmmist^^ 

Bf^X :^ (B. Dtt: 24G) ^ffll/>Tl. SmlifSJ (hepar in : 75IU 10 

) L±skmm.'m& (Cou l t e r n ■ J T) RXS MmiD^it^^J^^^ CC r onytt: 
xTn> 2 0 0 ) «:Si6L. gi^ 1^ T $g jfii L T Mi^ L fc J; -5 * ^ tf ^ «S L ;^ 

mmmm^. i m^k:^-^ ^ s u a mm tnmmi^± i o % t w e e n 8 o mm^. e zmn i 

7 p-JiXh'yi^^^-fV^l II g/k g/d a y{e:. Um^^WL^m\>tUmmmX ^ )V 
^ y ^ tclt f - 7. 7- y ^ ^ n =e n \ Omg/k g/d a y 'MMX Q mmMW^M \^ X 
. «ll#»©#:a^ft;^SiJ^b/co S-^t*. IJlRBfcilalf'-pS^jfilL. 951fflS#Lfc^ 
«T?^^f£ttJ&?g:^M^'N>'^U>'T'toSLTSlofc^^ CBC (Complete Bl 
ood Count) =^4*fTV^3> 0 0 0 r p m T 2 0 H ii >L>:9- d L T jilIK * fc 
f^>^©il!g^ST'- 7 0 "CTi^^ffiffLfco 7b^O#^jS^ficO/c:i6. 5, 6#BStt»(lu 20 
mbar) . fe«y«®# (t ibi a) ^^ML. 4% (v/v) 7*;Vx'iJ>' (for 
ma 1 i n) ^?g{c«@Lfco 

[llfiSM3-2] : ^ :i.)\^^=^y<DU^K^^Wm^\t 

PJS L fc (#88 : ^ 3 ) o 
[|S 3 ] 



(18) 



JP 2004-507499 A 2004.3.11 



m 












«^ 




4,05 


220 70±4 6 
3 


1 


221 . B7± 
7.57 


217 • 55± 
7.24 




3.00 


4^ J X • w X -1- ^ • Q 

8 


6 


241 73± 
4.83 


242 12± 
5.96 




3.68" 


6" 


5 


271 70± 
5.79** 


270 00± 
8.05** 




& ^ 7 • »3 / Z 

3.74** 




5** 


9Q*^ flO+ 

3.89** 


2Q6 20± 

b 7 \J « & V «k 

7.68** 




«3 J. □ * ZUX 

3.84** 


2*" 


5" . 


5.95** 


7,80** 




4.83** 




<6 • 7&X^ • ^ 

4** 


9^ + <s "7 

6** 


717 9Q + 7 
•31 / .Z9X/« 

93** 




5.05** 


^ OX • ^ 7X 

6,46**" 


'\r\A aq4*r d 
0** 


3** 


31** 




337 . 39± 
5.93** 


264 .78± 
5,53***» 


313. 04±8.7 
3** 


333.25±7.6 
1'* 


332 .80±9. 
23** 




340. 01± 
6.60** 


268. 16± 
5.40**" 


315.87±8.3 
2** 


335.09±6.6 
5** 


336,38±9. 
01** 




347. 96± 
7.58** 


273. 81± 
4.54**" 


319.95±9.4 
7** 


343.02±6.9 
6** 


342.71±8. 
26** 


10 


356. 73± 
7.13** 


275. 22± 
4.30**" 


320.00±5.9 
0**» 


346.27±6.3 
9** 


347.23±7. 
57** 



*: p<0. 
#: p<0. 



05, **: p<G.01,#||fl«ri:tb«, 
05, ##: p<0.01,*t!W»tJt«i, 



10 



20 



30 



JsfBiPfi S h a mSftc 
h ^ 5^ * - S ^ tc 
■ tito*^ L ( p < 

SIS ^{K{cMi!(^#: 
© 3l-> ^- > 

[ H «S fl«J 3 - 3 ] : ^ 



. Shamp{±^|^^3)i(p<0. 0 5)*^?.^WMtH:18LT 

t±^w^23i (p<o. 0 1) fs^ ^ wm.if' mt'A ^ icif^ o -r^fe-^s 

0. 0 5) o —fj. ifti!^XXhD-tf>'(D — 

(1 i ver) . ^Bi (k i dney) . K (bra 



40 



50 
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In). ^S(uterus). S«(skln). )S«(t ibla) ^fefiStHLT^-n 
^n<DmtE (we t we i gh t) ^pj^b/e: (#83:^4) 
CH 4 ] 







Shamir 


E2m 






J5f (g) 


9.84± 
0.33 


9.52± 
0.48 


9.22± 
0,43 


9.07±0.30 


10.03± 
0.36 


VR(9) 


1. 95±0. 

09 


1. 91±0. 
05 


1.85±0. 
09 


1.84±0.05 


1.83±0.03 


ISi(g) 


2.03± 
0.04 


1. 93±0. 
02 


1.98±0, 
05 


1.98±0.04 


1.98±0.03 


Wit (g) 


0.559± 
0.025 


0.514± 
O.013 


0.504± 
0.019 


0,554±0.0 
19 


0.537± 
0. 008 


(mg) 


193±7 


169±8 


193±6 


197±11 


18a±9 


^« 

(mg) 


79±4 


450±29* 

* 


279±10** 


85±6 


106±3 



10 



**: p<0.01 



xha-if-yKj^ mms ti^^'^coms i± s h a mm letter m mm mm mmt?±micm so 

^i>?n (p<o. 0 1) . mmmmmE 2 <Dm^it ^ (D ^ V ■^^'^(Dmit^w xtc (lam 

9 mmmm^i9t^Lrz^mi)-^^mm-^ nrcmmn (iumbar)Rtfig#(tibia 

) lC*3l^^?$*|#(DffiiM (t rabecu 1 ar bone area. TBA) ii.^A<D 
J:^^73Sle:J;t)S'J^Lfc::-r*t3-5. ^«B<Ilift#^*T^ (Quan t i t a t i ve 
image analysis system. Wild Leitz Co.)<D7*5^ 40 
^ (d i g i t i ze r) T#?SI*C»^«i(i:?aoTJI6l/^T3yifa-^?affi{c 

: m.5) o 

im 5 ] 



(20) JP 2004-507499 A 2004.3.11 



Ii4«g»;4-i: J: ^mutommwm (tba) omt 





TBA (XIO* ym^) 


lttM(%) 




34.62 ±2.62 


100.00 ±7.55 


ShamSf 


85.55 ±5.31** 


247.07 ±15.33** 


E 2 9&m^ 


51.40 ±2.28 


148.46 ±6.59 




m 


55.52 ±7.68* 


160.34 ±22.17* 




47.65 ±2.07 


137.62 ±5.98 



*: p<0.05. 



**: p<0.01 

mmm 5 icT^LtcMK) . mncom^timma 3 4. e 2 x 1 0" /im^ r^jEnmr-^^ s 20 

hampcD85. 5 5 X 1 0 m ^ iC it^X :kmicm<P n i p < 0 . 0 1) Wffi^iS 

x-r'f'>'cDMa{c«fct)^n^n*r88p®i 4 8%. 1 e o%s.(Gfi 3 s %icmmn comm 

ti to -r i. « D s i' x;i/-b^>«rMa-r » *» « ® if ira *^ * Lt/^ ( 

p<0.05)c:fc*^:J)-*>^fc:o 

t5IHfc|SI«i*SiJ^:^}S^fflo>TS|lli!il!|*fc 9ara©PH^J9:#^JiSttJLfcJIS«l# (1 umb 
a r) tcfettS»iffl#®ffiiM^iil^L/'c (#88:^6) o 

im 6 ] 

Il!i«9l9:-i9^l= <); « Iie4i-»(0»«lil a5« (TBA) (Dl£<b 





TBA(X10* m^) 






67. 53 ±2. 31 


100.00±3.42 


Shamir 


93.70 ±5.29** 


138.76±7.84** 




89.16 ±2.83** 


132.04±4.19** 




87.38 ±4.53* 


129,40±6.7l' 




86.58 ±3.00* 


128.23±4-.45* 



40 



*: p<0.05. 



**: p<0-01 

Hfiias6fc^L/£jit). mm^<Dm-^iimmit 6 7. 5 3x 1 0^ xtb-^x s ha 

mPcD9 3. 7 0X 1 0''^imM^:i;t'^TM^^>■^nS*Wp<0. 0 1) E2. ^x;l/-lr 

^>&t>'y:^xx-i'>©j3:-^-e^n^n)it88»®i3 2%(p<o. 01). i29%( 

p<0. 0 5)&tfl2 8%(p<0. 0 5)(ctito?tx6ip*JSt±i{CJ;DIS5g^nfc?S«* 
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A TBBBAPSUTIC AGENT OF OSTEOPOROSIS COMPRISING AN ACTIVE 
INGEtBDIBNT OP QgSRCBTIN DBRIVA7IVBS 



5 BACKGROUND OF THE INVEMTION 

Field of the Invention 

The present Invention relates to a therapeutic agent 
10 for osteoporosis which comprises an active ingredient o£ 
quercetin derivatives, more specirically, to a therapeutic 
agent for osteoporosis comprising an active ingredient of 
quercotin derivatives represented by the following general 
formula a ) which effectively stimulate . osteoblast 
15 proliferation and inhibit osteoclast proliferation. 




20 

Description of th e Prior Art 

Osteoporosis is a disease characterised by the 
decrease of bone mass caused by mineral loss and the 
26 subsequent expansion of marrow cavity. Bones become 
brittle with the progress of the disease, and nay be easily 
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fractured by a weai-c Impact, Bone maas is affected by 
various factors such as geitetic factors, nutritive 
condition, changes of homone level, exercise and life 
style» and oateoporoaia is known to be caused by aging, 

5. lack of exercise, low body weight, smoking, low calcium 
diet, jtenopause, and ovariectomy. In wonen^ decrease of 
bone mass begins at the age of 30, and around menopause, 
concentration of estrogen rapidly decreases and vast amount 
of B-lymphocytes are accumulated by the similar mechanism 

10 to that of B-lymphocyte accumulation by IL-l (lnterleuk:.n-7) , 
and subsequent pro-B cell accumulation results in increased 
level of IL-6 which activates osteoclasts, thus, bone mass 
becomes decreased. In aged people, especially in women of 
postmenopause, osteoporosis is not the avoidable disease 

IB although the severity of the symptom may vary, therefore, 
many research groups and pharmaceutical companies have made 
a great deal of efforts for development of therapeutic 
agents for bone diseases to prevent and treat osteoporosis 
upon an increase of elderly population. 

20 Therapeutic agents for osteoporosis now being used 

include estrogen preparations, androgenic anabolic steroid 
preparations, calcixun supplements, phosphate preparations, 
fluoride preparations, iprlflavone, vitamin D3, etc. In 
recent years, novel drugs for osteoporosis hava been 
■ 25 developed, which include Ardnobisphosphonate by Merck 
CO. (U.S.A.) in 1995 and Raloxifene which plays a role of 
selective estrogen receptor modulator (SERM) by Eli Lilly 
Co. (U.S.A.) in 1997. 

Therapeutic agents for osteoporosis mentioned above 

30 are mostly estrogen substances which are known to cause 
adverse side effects such as cancer, cholelithiasis, and 
thrombo.sia. Since long term administration of drug is 
inevitable in the treatment t^f osteoporosis, there Is a 
continuing need to develop novel effective agents which can 

35 replace estrogen with high safety even when adaiinistarod 
for a prolonged period of time . 
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As estrogen substitutes, phytoestrogens such ss 
soybean isoflavone have been reported. Phytoestrogen, first 
reported in 194 6, was found interim of Terifylng the cause 
of clover disease, which was named for the high 
5 increase {over 30%) of infertility of the sheep fee with red 
clover ( fri if oil lUR atibterranetm var. Dwalganup) . The cause 
of clover disease turned out to be an estrogen-'lika 
Isoflavonold contained in the plant, hence, the cos^ound 
obtained froin the plant has been named ' phytoestrogen ' . 

10 After that, coir.pounds reported as phytoestrogen includes 
IsoClavone compounds such as daidiein, geniatein, 
formononetln, and biochanir. K, couitiestan compounds such as 
coumestrol, llgnan compounds such as anterolactone, and 
phenol ccn^ipounds such as entecodiol. Such phytoestrogens 

15 exist mostly in the form of aglycone, 6*-0-acetylgluco8ide 
or 6'-0-malonylgluccslde, and daidzcin and genistein exist 
in the form of 7-0-glucoside . Among aforementioned 
Coa»pou:ids, glucoaides ars known to be hydrolysed with 
enterobacteria or gastric acid and absorbed in the form of 

20 aglycone which is a free isoflavone. The researches have 
revealed that the said phytoestrogens function siinilarly to 
-Che. animal estrogens. That is, the phytoestrogen inhibit 
proliferation of breast cancer cells by binding to the 
estrogen receptor arid have been reported to be used as the 

25 estrogen substitute for the treatment of cardiovascular 
diseases and other symptoms occurring in the postmenopause 
women. However, the said phytoestrogens are not widely 
used for the treatment and prevention of osteoporosis due 
to the insufficient pharmaceutical effectiveness and high 

30 cost required for the isolation and purification from 
natural products. 

Under the circuip.st:ances, are strong reasons for 
developing and exploring altarnative coiapounds with safety 
and effectivaness for the treatment and prevention of 

35 osteoporosis, which can be prepared In an economical manner. 
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SUMMARY OP THE INVBKTIGH 

The present Inventors have made an effort to develop 
an effective substitute agent for the treatment and 
5 prevention o' oatcoporosia, whiori is safe and econcnnl'ral, 
and have found that chemically synthesized quercetin 
derivatives have activities of stimulating osteoblast 
proliferation and inhibiting osteoclast proliferation, 
without any adverse side effects on internal organs, thus, 
10 cuercettn derivative can be emplcyed as an active 
ingredient of a therapeutic agent for osteoporosis. 

A primary object of the present invention is, 
therefore, to provide a therapeutic agent for oazeoporosis 
15 which comprises an active ingredient of quercetin 
derivatives. 

DETAILSD DESCRIPTION OF THE INVENT lONI 

20 The present invention provides a therapeutic agent 

for osteoporosis which c«Rprlses an active ingredient of 
quercetin derivatives represented by the following general 
formula (I) and pharmaceutically acceptable carriers: 




o 



1^- 



2S 
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Ri is gentiot rioae, gj.ucopyrano.'je, O- 
arabinofuranose, O~diglucopyranosey O-galactopyranoae, O- 
galactoside-gallate, 0-gentlobiose, O-glucopyranose, O- 
glucuronlde, O-neohespertdose, O-rhamnopyranose, O-xutlnose, 
5 o-sophoro8«, O-xylopyranose, OCH3, OH, xhannogentiobioac, 
rhamnoglucose or sulfate; 

Rj Is OH or 0-gIucopyranose; 

R3 la OCH3, OH, O-glucopyrarlose, 0- 
glucuronopyranose oz glucopyranose; 
10 R4 is OCH3 or OH; and, 

R5 ±6 0CH3, OH, 0-glucopyranoae or 0-glucose, 

Among the guercecin d«ri7ati<r8s represented by 
general formula vtall-known cosipounds are classified as 

15 follows: (1) a derivative group of the formula I wherein. R« 
to R5 are OH and Ri varies, includes quercetin where Ri is 
OH, avicul a reside where Rt is O-a-L-arabinofuranose, 
guiajaverin where Ri is O-arabinopyranose, hyperoside whore 
Rt is O-p-D-galactopyranoae, isohyperoside where Ri is O-g- 

20 D-galactopy.ranose, iaoquarcitrin where Ri is O- 
glticopyranose, multinoside A where Ri is 0-[p-D- 
glu<3opyranosyl- <1-4J -a-L-rhamrvopyranose] , miiltinoside A 
acetate where Rj is (6-0-acetyl> -p-D-glucopyranosyl- (1-4) - 
o(_:,-ji^hainnopyrano8e, quercltrin where Ri Is 0-«-r.- 

25 rhainnopyranose, rutin where Rt is o-p-p-rutinose, 
quercetin-3-O- (Z"-o-p-D-glucopyranosyl) -ct-h- 
rhamnopyranoside where Ri is O- (2"-0-3-D-glucopyranosyll -a- 
L-rhair.nopyranose, queccetin-3-0- (6"-0-galloyl> - 

glucopyranoside where Ri is O- (6"-0-galloyl) -glucopyra.nose, 

30 querc«tin-3-0-(6' "-O-p-coumaroyl-^-D-glucopyranosyl- (1-2) - 
ot-L-rhainncpyranoside) where Ri is O- (6' "-O-p-coumaroyl-p-D- 
glucopyJ^anosyl- ( 1-2 ) -a-L-rhannopyranose, quoreetir.-3-O-D- 
glucopyranosyl-(l-€)-p-D-glucopyrano8yl-(l-4)-cif-L- 
rhamnopyranoside where Ri is O-D-glucopyranosyl- < 1-6) -g-D- 

35 glucopyranosyl- (1-4) -a~L-rhanmopyranoec, quercetin-3-0-[2"- 
0_g( w„Q_p_ <7""-o-p-D-glucopyriBnosyl) coua»aroyl-p-D- 
glucopyranoayl] -a-L-rhamnopyr«noalde where Ra is 0-I2''-0- 
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6'"-0-p- (7''"-0-3-D-glucopyranosyl)couiaaroyl-p-D- 
glucopyraciosyL] '-ot-L-rhaatnopyranosO/ quercetin-3~0-[6 • "-p- 
coumaroyl-p-D-glucopyranoeyl-^- (1-4 1 -rhemnopyraaosidej 
where Ri is 0-[6 "•-p-coumaroyi-ft-3-glucopyratioayl-p-(l-41 - 
5 rhamnopyranose] , quercetiii-3-O- [a-L-rhamnopyranoayHl-?} -a~ 
L-rhamnopyranosyl - (1-6) -|J-D-glucopyranoside3 vjhore R: is 
O- [a-Ii-rhannopyranosyl (1-2) -a-L-rhamnopyranosyL- (1-6) -p-D- 
glucopyrsnosG] , quercetin-3-0- [a-rhamr.opyrar.osyl (1-4) «-L- 
rhamnopyranosyl (1-6) j3-D-galactopyrano3idel where Ri ia 0- 

IQ ta- rhamnopyranosyl (1-4 ) a-L- chamnopyianoayl ( l-^) p-D- 

galactopyranosel , quercctin-3-0- [a-rhamnopyranosyl- (1-2) ] - 
tp-glucopyranoayl-(l-6) ] -|i-D-gaiactopyranos±de where Ri Is 
O- [a-rhamnopyranosyl- (l-Z) ] - (p-glucopyranosyl- (1-6) } -p-D- 
gaLact^opyxanoss, qu6rcetln-3-0- [a-rhamnopyranosyl- (1-4) -o- 

15 rhatnnopyxanosyl- (1-6) -^-galactopyranooidel where Ri Is O- 
[a-rhamncpyranooyl- (1-4 ) -C5(-rhajnnopyrano3yl- (1-6) ~p- 
galactopyranosej , c{uercetin-3-0-oi-L-rhainnopyranosyl- (1-2) - 
p-D-galactopyranoaide where is O-a-L-rhannapyranosyl- < 1- 
2) -p-D-galactopyranose, quercetirL-3-O-p-D-diglucopyranoside 

20 where Ri la 0-|j-D-diglucopyranose, quercetln-3-0-^-0- 
galactoside~2"-9allate where Ri is 0-p-D-galact:oaide-2"- 
gallate, quQrcetift-3-o-p-D-glucopyranoside -(1-6) -0-D- 
gclactopyranoside where ?.i is 0-|i-D-glucopyrano3ide- (1-6) - 
(J-D-galactopyranoae, quercetin- 3-0-^-D-glucopyranosyl- (1- 

25 3) -a-L-rhamnopyranosyl- (l-G) -0-D-galactopyranoside where Ri 
is O-p-O-glucopyranosyL- (1-3) -a-L-rhamnopyranosyl- (1-6 ) -p- 
D-galactopyranose, quercetin-3-0-(l-I>-glucuxanide where Ri 
ia O-p-D-glucuronide/ quercetin-3-O-p-D-jtylopycanoside 
where Ri is O-p-D-xylopyranose, quercetin-3-O- 

30 diglucospyranosids where Ri la o-diglucospyranoss, 
quercetln-3-O-gentiobioside where Ri is O-gentiobiose, 
quercetin-3-0-gLucopyranoaylgalactopyrano8ido where Ri is 
O-giucopyranosylgalactopyranoae, quercetia- 3-0- 

neoheaperidoside where Ri is o-neohesperidose, quercetin-3- 

35 0-aophoro3ide where Ri is O-sophoroae, quercetin-3- . 
gentlotrioside where Ri is gentiotriose, quercetin-3-aiethyl 
ether where Ri is ^ OCH3, qu«rcetln-3-rhannogentiobioside , 
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wh«re Ri i.-? rhamnogentiobiose, quercet±n-3-rhaiiinoglucoside 
where Hi is rhauBioglucosey and cuorcetin-a-sulfate where Ri 
is sulfate; (11) a derivative qroup of the formula I 
wherein Rx Is -OH, three functional groups cut of Ra to Rs 
g are -OH, and the reat one functional group varies , includes 
isochamnetln where R4 la OCH3, quercimeritrln where R3 is o- 
p-D-glucopyranose, rh^mne-ln where R3 Is OCBj, qjercetln-S- 
0-p~D~glucopyranosidQ where R? is O-p-D-glucopyranose, 
quarcetln-7-O-p-D-glucuronopyranosids where rij is o-p-D- 

10 glucurcnopyrsnoae/ and spireaoside where Rs is 0-glucose; 
(iiil a derivative group of the formula I wherein three 
functional groups out of Ri to R5 are OH and the rest two 
functional groups vary. Includes rhaoinazin wh«r« R3 and R^ 
axe OCK3, quercetin-3 ' , 4 * -di-methyl ether where R4 and Rs are 

15 0CH3, querc©tin-3, 3' -dimethyl ether where Ri and R4 are 0CH3, 
quercetin-3/ V-difflothyl ether where Ri and Rj are OCHj, 
qusrcetin-3-0- IS^-O- { 6 ' "-O-p-coumaroyl) -p-D-glucopyrancsyl 1 
-a-L-rhamnopyranoayl-7-0-(3-0-g]uc:opyrdnoslde where Ri is O- 
[2"-0- (6' "-O-p-coumarayl) -p-D-glucopyranosyl] -a-L- 

20 rhaninopyranose and Rs is O-p-D-glucopyranoae, quercetin-3- 
(2''-o-6' "-0-p-(7""-0-|5-D-gluoopyrano8yL)coujnaroya"-p-D-* 
giucopyran.o8yl5-a-L~rhamnopyranoside-7-0-fi-D- 
glucopyraaoside where Ri Is o- [2"-0-6'"-0-p- (7''"-0-p-D- 
glucopyranosyl) coumaroyl-p-D-glucopyranosyl J -a-L- 
rhamnopyranose and Ra i3 O-^-D-glucopyranoss/ quercetin-3-O- 
rutinoslde-7-0-3-D-glucopyranosidB where Rj is O-rutinose 
and Ra is 0-p-D~glucopyranose, quercet in--3-0-a-I>- 
' ■ arabinopyranosyl-7-0-3-D-glucopyranoside where Ri is 0-c(-L- 
arabinopyranosyl and Rj Is* o-s-D-glucopyrancse, qjercetin-7- 

3D o-p-D-glueopyranbstde-3-O-sophoroside where Ki is o- 
sophoroae and Rs is O-p-D-glucopyranose, quercetln-3-0- 
<3alactQpyranosyi-7-0-diglucopyranoside where Ra is 0~ 
galactopyranose and Rj is O-glucopycanose, quercetin-3-0- 
glucopyranosyL-7~diglucopyranoside where Rj is O- 

35 glucopyranose and R3 is O-glucopyrsnose, queccet in-B, 7- 
diglucopyranoside where Ri is glucopyranose and R3 is 
glucopyrar.ose, quexcetin-3-gentioblosyl-7-gLucopyraiioside 



(34) 



JP 2004-507499 A 2004.3.11 



wo 02/1-7909 vcrnaannmi 
s 

where is gentiobiose and is glucopyranoss, and 

queccetin-3,4'-di~0-p-D-glucopyranoside wnere Rj and Bj are 
0-p-D-glucopyraao»er and <lvj a derivative groxip o± the 
formula I wherein more than three functional groups vary, 
5 includes quercetin-3M • , 7-trlniethyI ether where R;, K3 and 
Ra are OCH3. and Ra and R4 are OH, and qu«rcotin-3,3 • , 4 * / 7- 
tetcaiuethyl ether where Ri, R3, and Hs ^re CCHjr and Ra Is 
OH, 

ID Quercetln having same OH groups in Ri to Rs of the 

above general fornulad] is a phenolic co-npound found in 
over 4000 kinds of plants In nature and is known as one oi: 
the phytoestrogers . It haa a looleculax; formula of CisHiqC? 
with resonance structures and a molecular weight of 302.33 

IS g/mole and also ]cno«m as vitamin P following the chemical 
structure identification in 1336. Cuercetin is a rutin, a 
glycoside wherein sugar is linked via p-linkage and widely 
distributed in plants such es clover flower, pollen of 
common ragweed, and shell and stem of various plants, as 

20 well as in oaior., kale, broccoli, lettuce, tonvato, and 
apple. Quercetin has been verified not only to play an 
Important role in maintenance of capillary wall integrity 
and capillary resistance ( see : Gaboc et al.. Plant 
Flavonoids In Biology and Medicine TI: Biocheaical, 

25 Cellular, and Medical Properties, 280; 1-15, 1988; Havsteen 
et al., BiochemicAl Pharmacology, 32:1141-1148, 1983) bu- 
also to have antioxidation activity, vitamin P activity, 
ultraviolet absorbing activity, antihypertensive activity, 
antiarrhythmic activity, antiinflarvatory acuivity, 

30 antiallergic activity, anticholestoreanic activity, 
suppressive activity on liver toxicity, and therapeutic 
effect on infertility/ thus^ it may be expected to use 
quercetin widely itv foods, medical and pharmaceutical 
products, and cosmetics. However, there has been no report 

36 on the use of quercetin for prevention and treatment of 
osteoporosis . 
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Ttie therapeutic agent for osteoporosis of the 
invention comprising an active ingredient of q-uercetir. 
derivative is illustrated below. 

6 In order to search for the effects of quercetin 

derivatives on proliferation of osteoblasts and osteoclasts, 
the present inventors compared the effect of quercetin with 
that of phytoestrogen genistein which is known to be an 
effective agent for treatment of osteoporosis, and have 
10 found that quercetin has superior effects to genistein for 
activation of osteoblast proliferation, increase of 
alkalir.e phosphatase activity, and inhibition of osteoclast 
prolifsratior-. 

15 rjxthermore, in ovarlectomized rats, administration 

ef quercetin derivatives has been found not to bring about 
changes in hormor© level, proving "hat quercetin la a .safe 
agent not causing uterine hypertrophy, an adverse side 
effect of estradiol which is being used as a therapeutic 

20 agent for osteoporosis . currently. Also, quercetin 
derivatives were shown to be more effective than estradiol 
on increase of trabecular bone area of tibia which is apt 
to drastic change in trabecular bone area* and to have no 
adverse effect on hianetopoietic functior. and liranune system. 

25 

Therefore, quercetin derivatives of the invention, 
based on above results, have been found not only to have 
superior effects to currently using phytoestrogen genistein 
for activation of osteoblast proliferation and inhibition 
30 of osteoclast proliferation but also to have little side 
effects, bring about little change in hormone level and 
have no adverse effect on hematopoietic function and imrune 
system, substantiating the use of quercetin derivatives as 
3 therapeutic or preventive agent for osteoporosis. 

35 

Fonnulation 
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The said quercetin derivatives having superior effect 
on treatnent of osteoporosia may b« mixed with 
pharmaceuticaiiy acceptable cxcipients including binders 
such aa polyvinylpyrrolidone, hydroxypcopylcellulose, etc., 
5 disintegrating agents auch as calcium 

carboxymethylcellulose, sodluin glycolate starch/ etc., 
diluting ag«nts such as com starch, lactose, soybean oil, 
crystalline cellulose, nanr.itol, etc., lubricating agents 
such as magnesium stearate, talc/ etc., sweeteners such as 

10 sucrose, fructose, sorbitol^ aspartame, etc., sfcabllizing 
agents such aa sodium carboxyniBthylcellulose, a- or p- 
cyclodaxtrin, vitamin C, citric acid, vhice wax, etc, 
preservatives suc'n as paraoxymethylbonzoate, 

paraoxypropylbcr.zoate, socium benzoate, etc., and arcmatics 

15 such aa ethylvanillin, masking flavor, flavonoirenbhol, herb 
flavor, etc. to prepare pharmaceutical formulations foe 
oral or paren.teral administration such as tablets, capsules, 
soft capsules, liquids, ointments, pills, powders, 
suspensions, emulsions, syrups, suppositories or injections. 

ao Also, to augment efficacy of prevention and treatment of 
osteoporosis, calcium or vitoir.in Dj may be added to the 
formulations . For parenteral administration of the 
pharmaceutical preparation of the invention, subcutaneous, 
intravenous, intramuscular or intraperitoneal injection may 

25 be employed. Tor parenteral administration, quercetin 
derivative may b« mixed with stabiliier or buffer in water 
to prepare solution or suspension which can be produced as 
single-dose formulations of an^ule or vial. 

30 Dosage 

The effective amount of quercetin in the therapeutic 
agent for osteoporosis of the invention is 2 to 20mg/'k9/ 
preferably 8 to 12iBg/kg, which may be adntlnistered to the 
35 patient more than once a day depending on the patient's age, 
gender, degree of seriousness, way of administration, or 
purpose of prevention. 
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Safety 

The toxicity of tho guercetin derivatives of the 
5 invention has been reported in the literature (see : M. 
Snillvan efc al , , Proc, Soc, Exp. Biol. iSsd. , 77:269, 1951} 
. for the cases of oral administration and intraperitoneal 
administration to the mice, and LC-a of orally administered 
quercetin was not leas than ISOmg/kg, approving that 
10 quorcetin is safe, an the present invention, liver, kidney, 
brain/ uterus, skin and tibia were examined for the side 
effect of quercetin, which revealec that the weight of 
liver, kidney, brain, skin and tibia was not affected, 
moreover, uterine hypertrophy, a side effect of currently 
i& used therapeutic agents, was not observed with quercetin, 
proving that quercetin derivative as a hormone- preparation 
can be used safely as a therapeutic agent for oateoporcsi s . 

The present invention is further illustrated in the 
20 following examples, which should not be taken to limit the 
scope ox the invention. 

Example 1 ; Sffect of quercetin on osteoblast 
proliferation 

25 

To analyse the effect of qviercetin on osteoblast 
proliferation, human osteoblast-lik« cell line Saos-2 was 
employed and a phytoestrogen genisrein was employed as a 
comparative agent which has been intensively studied as a 
30 therapeutic agent for osteoporosis. 

Example 1-1 ; Selection and culture of osteoblasts 

Saoa-2 cell line which has simi.l ar properties to 
35 osteoblast.'S was obtained from Korean Cell Line Bank 
affiliated to the Cancer Research Institute of School of 
Kodicine, Seoul National Oniveesity, 
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Saos-2 cells wexQ s««de<i in a RPMI 1640 medium (Gibco 
BRL, U.S.A.: supFlomGntoc: with 10% {v/v> PBS, lOOunit/nl 
penicillin, 100 /«/al atreptomycin and grown to form a 
5 Ktonolayer in an incubatoc at 37 "C unc«r an environment of 
*5%<v/v) COa Slid saturated humidity. The culture was fed 
with fresh medium 2 to 3 times a week and subcultured onca 
a week using 0.2S%(w/v} trypsiJi. 

10 Exawpla 1-2 ; Cell proliferation depending on 
concentrations of the agents 

3aos-2 cells wore distributed into a 96-well 
plate (20, 000 ceils/well) and quercetin in 1% 3H30 was 

15 added to a final concentration of IQ'' to 10~^g/inl« 6 wells 
per' each concentration. As a control group, cells without 
quercetin were used, and aa a coi^parative group, the cells 
treated with vacioua concentrations o£ genistein, being 
studied R3 a therapeutic agent for osteoporosis, were used. 

20 Cells were grown in an incubator at 37 "c for "3 days and 
incubated 4 more hours under the same condition after 
adding MTT(3-C4, S-dimethylthiazol-Z-yi; -2, 5- 

dlphenyltetrazoXlum - brontlde, Triazolyl Blue) to a 
concentration of 0.05iDg/ml. Then, purple colored fomazan 

25 formed in proportion to the number of viable cells was 
dissolved in IM30 and measured OD at SSOnn employing BLISA 
reader . 

Cell proliferation rate(%) was evaluated by 
30 calculating the ratio of the OD of quercetin added well to 
the OD of control well, wherein, average value of ods from 
6 wells treated with the same concentration of quercetin 
wes egqployedt see ; Table 1). 

35 cell proliferation rate(»J- {(average vaDiie of OD at 550mn 
of quercetln-treated wells - average value of OD at 550nm 
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of empty wells) /average value of 00 at SSOnm cJT control 

wells }X100 

Sxample 1-3 ; Analysis of alkaline phosphatase (Mi?) 
5 activity 

since osteoblasts have call specific alkallna 
phosphatase activity, the effect of quercetln of the 
Invention on ALP activity In osteoblasts was evaluated as 

10 follows: the nu-Tibcr of cells, concentration of tested agent, 
and culture condition were same as those used in MTT 
experiment of Example 1-2, end cells were harvested after 3 
day-incubation. Genlstein was ased as a comparative agent. 
ALP activity was evaluated by analysing changes of OO at 

15 405nm result from hydrolysis of p-nitrophenylphosphate to 
p-nitrophenol and phosphate ( see ; Table 1). 



Table 1 : Effect of quercetin on osteoblast proliferation 



Concent 
ration 
(mg/ml) 


Qu«rcetin 
tl of control group) 


Geni stain 
(% of control tiroup) 


-MTT assay 


KLP activity 


MT? assay 


ALP activity 


Control 


lOO.O ±2.5 


100.0 ±1.6 


100.0 ±0.6 


100. 0 ±7.3 


1 xiO-» 


93.1 ±o.a* 


9B.1 ±0.0 


91.3 ±0.6* 


106.1 ±6.4 


1 xxo-" 


93.9 ±0.8 


104.4 ±3.9 


96.9 ±2.7 


101.9 ±8.8 


1 xio-^ 


98.6 ±1.0 


101.2 ±3.1 


95.9 ±1.6 


109.3 ±9.6 


I X10-" 


96.0 ±1.0 


127.2 ±3.5** 


90.5 ±0.9** 


103. a ±8.7 


1 xio-» 


95.8 ±1-1 


116.5 ±3.-7 


97.3 ±1.6 


113.5 ±7,3 


1 xio* 


96.5 ±0.8 


113. B ±2.3 


9S,7 ±0.7 


121.1 ±6.2 


1 XlO'^ 


98.3 ±0.8 


107.3 ±1.5 


85.5 ±1 .1** 


98.8 ±6.9 


1 XI 0*' 


108.6 ±2.2** 


106. 1 ±4.3 


66.2 ±2.8** 


62.3 ±3.4 



20 *: p<0.05 

**: p<0.01 
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As ahown In Tsble 1 above, in the cell proliferation 
experiment using MTT method, the cells treated with various 
concentrations of quarcetin In zhe range of 1x1 0"* to IxlQ"^ 
S rag/ml did not show any difference from the control cells 
which were not treated with the ' agent, while quercetln 
showed maximum cell proliferation effect of 109* of control 
cell proliferation at a concentration of IxlO"' 
mg/ml (p<0. 01) . On the other hand, genlstein, a comparative 
10 agent, showed 9l%(p<0.05) at a concentration of lxlO"*mg/na, 
90.5%(p<0.01) at a concentration of lxlO"*ing/ml/ 
a6%(p<0.01) at a concentration of lxlO''mg/ml, and 
66%(p<0.01) at a concentration of IxlO'^mg/mL/ implying 
. that geni stein exert rather inhibitory effect than 
15 stimulatory effect on proliferation of osteoblasts. 

Sn the experiment of assaying ALP activity, . querce tin 
showed its maximum ALP activation effect of 127%(p<0,Cl) 
of control ALP activity at a concentration of IxlO'Sng/ml, • 

20 while goniatein showed its maximum ALP activation activity 
pf 121% at a concentration of lxlO"*mg/nl, indicating that 
the ALP activation effect of quercetin of the Invention is 
about 100 fold higher than that of gentstetn. Thoxsfore, 
quercetin of the Invention is more effective or the 

25 stimulation of osteoblast proliferation and activation of 
ALP activity than genistein which is studied intensively 
as a therapeutic agent for osteoporosis in recent years. 

Example 2 : Effect of quercetin on osteoclast proliferation 

To examine whether quercetin have inhibitory effect 
on the proliferation of osteoclasts, experiments were 
carried out as follovlngs. 

35 Example 2-1 ; Selection and culture of osteoclasts 
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ICR mice {Korea Research Institute of Chemical 
Technology, Taejon, Korea) were fed with calciam deficient 
dietdCN Biomedicals, Inc., Ohio, U.S.A.) fai: 4 week.s to 
activate osteoclasts. The right and le£t tibiae and famurs 
5 of the calcium daficlent rats ware removad avoiding 
contamination of surrounding muscle tissues. Femurs and 
right and left tibiae, classified on the clear, bench and 
kept on ice separately, were added into the a-M3M 
containing 100 fie/mX streptomycin and then vigorously 

10 shaken respectively to extract osteoclasts into the mediuo. 
After kept on ice for 5 minutes ^ the cell suspension was 
centrifuged at 8C0xg for 3 minutes and the cell pellet was 
resuspended in a a-HEM nutrient medium aupplenented with 
10% PBS, 100 m/ml streptoavycln and lOOunit/ml penicillin. 

15 The cell suspension was distributed into wells of a 24- 
well plats at a cell niunber of 3.5xlOVwell. 

Example 2-2 ; Cell proliferation depen<41ng on 
concentrations of quercetin 

20 

To the osteoclasts obtained in Bxaiaple 2-1 above, 
quercetin was added to yield concentrations of 1x10"'' to 
lxlO~*ing/ml . On day 2, the cells were subjected to 
tartrate-resistant acid phosphatase fTKAP) staining using a 
25 commercially available ]cit(5igira Chemical Co., C-S.R.), 
followed by counting of oateoclasta which are IRAP-positive 
multinucleated cells (MNC) , judged by more than three nuclei 
in a cell stained red (sec: Table 2) , 

30 Table 2 ; Effect of quercetin on osteoclast proliferation 



Concentration 


Number of osteoclast 
(1 of control group) 


Control group 


100.0±8.1 




100.9±1 .8 




96,8±2,7 


IXIO ♦ 


89.6±3.2 
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1X10-' 


6i.i±4.:* 




24.7±S.7** 



•*! O<0.01 



As shown in Table 2 above, while quexcetln at 

5 concentrations between 1x10"' to lxlO'*ing/ird exerted little 
inhibitory effect on the osteoclaGt proliferation, the 
cell numbers at quercatin concentration of IxlO'^tng/nvl and 
IxlO-'mq/ml was 61%{p<0.05%) and 25% of control cell nujrb«r 
respectively, showing that quercetln exerted remarkable 
lU inhibitory effect on the osteoclast proliferation. 

Based on Che results of Examplea 1 and 2. it was 
clearly deoionstrated that quercetln is a potential 
therapeutic agent for osteoporosis which exerts 
15 stimulatory effect on osteoblast pcoliferation and 
inhibitory effect on osteoclast proliferation at a 
csncentration of lO'^oig/ml. 

Example 3 : Effect of quercetln on ovariectomized rats 

20 

Female SD(Sprague-Dawley} rats, a model animal for 
type 1 ' osteoporosis occurring sfter menopause were 
eraplcyed for evaluating pharmacological effectiveness of 
quercetln. Female rats(LO weeks old) weig'ning 200 to 300g, 

25 obtained from the Korea Research Institute of Chemical 
Technology were employed as experimental animals. 
Experiment was carried outi by the procedure which 
c<»!^rises removing ovary, administration of agents to the 
each group of rats, and at certain days after ovariectomy, 

30 the rata were sacrificed and subjected to analyses 
including measurement of body weight, examination of 
internal organs, measuranent of trabecular bone area, 
complete blood count, and biochemical analyses of plasna. 

35 Rxajnple 3-1 : Ovariectomy and administration of the agents 
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Rats of control group and test group/ axcept Sham 
grocp (normal group;, were ovorlectomlzed as fellows: a 
femelQ rat was ayatemic anesthetized by intramuscular 
S injection with Smg/lOOg Ketamin (Yuhan Corporation. Korea! 
and Img/lOQg Xylazlne {Beyer Korea, Korea) to the femur 
muscle of left and right hind limbs, and then, fur of 
lower abdominal region waa shaved., operation area was 
sterilized with Potadin liquid (Iodine, Semil Pharm. Co., 

10 Ltd., Korea) in lying position, about 2cm of abdominal 
skin, abdominal muacle, and peritoneum was cut in the 
Ttiddle under aseptic conditior., ovary was exposed using 
sterilized forceps, followed by removal of both left and 
right ovaries after ligaturing of oviducts using silk 

15 threads, subsequently, 0.3ml of antibiotics (Sulfaforte*- 4, 
Voonee Chemical Co., Ltd., Korea) was injected 
intraperitonaally to prevent infection, and then 
peritoneum, andominal muacle and skd.n were sutured v/ith 
allic threads or nylon threads. 

20 The ShHxa group, animals operated upon Cor the surgery 

as in the ovariec torn! zed rats except for raowvlng ovary, 
were employed to compare the changes caused solely by 
ovariectomy in control group which were ovariectomized but 
no agent was admlniatered. Control group was employed to 

2S compare the changes caused by administration of agents in 
test group which were ovariectomlied and adminiatersd with 
testir.q sgents. 

When test agents were administered, for a certain 
period of time before and after administration, 1.5ml of 

30 blood was sampled from tall vein using a catheter(B.D Co.: 
ZAG) and subjected to complete blood count (Coulter- Co.: J'X) 
and biochemical analyses of plasma (Crone Co.: Airon* 200) . 
During autopsy, blood was sampled from caudal venae cavae 
end subjected to the analyses above. And then, each sample 

35 was frozen to store for measurement of trabecular bone area 
of femur and examination of internal organs. 
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QnB week aftar opetation, rata in Sham group and. 
control group w«re intraperitoneally injected with 10% 
Tween 80 solution, rha rats In B2 group were injected with 
17p-estrodicl at a corcentration of 1 /zg/kg/day, the rscs 
5 in teat group were injected with quercetin or genistein at 
a concentration of iCrog/kg/dey for 3 weeks, and the i&za in 
each group were acbjected to body weight ir.eaauxeiner.t once a 
we4»k. During the - period o£ administration, blood was 
sampled once a weeic. After 9-we«k adminiscraticn, entire 

10 blood was withdrawn with heparin treatment. > Following 
complete blood count (CBCI, the blood was contrlfuged at 
3/OOOrpni for 20 irtinutes to obtain plasma which waa stored 
at -10'*C until 'jse. For ireasurewent- of bone mineral 
density, the lumbar spine L5 and L6, and right tibia were 

15 removed and stored separately in 4% (v/v) formalin solution. 

Example 3-2 ; Body weight change depending on quercetin 
administration 

20 The bcdy weight of the rats in Sham group, E2 group 

treated with 17p-estradiol and test group treated with 
quercetin or genistein respectively, was measured once a 
wee:< for 10 weeks after operation {«ee: Table 3). 

23 Table 3 ; Kesurenent of body weight changes depending on 

drug admiriatration 



"ime 
(week) 


Weight (gj 


Control 
group 


Sham group 


E2-treate<l 
group 


Quercetin 
-tireated 
group 


Ganlstein- 
. treacad 
group 


Before 
operat 
ion 


219.39±4 
.05 


22O,70±4. 6 
3 


228.51±a.l 
1 


221.87±7. 

57 


217.55±7.2 
4 


1 

after 
cperat 

ion 


244.98±3 
.00 


231.51±4.6 

e 


249.50±6.1 
6 


241.73±4. 
83 


242.12±5.9 
6 
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2 

after 
operat 
ion 


274. 29J:3 
.66" 


236.40±5.0 
6»* 


264.97±fl .3 
5 


a71.70±S. 
79" 


270.00±8.0 
5" 


3 

after 
operat 

ion 


2S9.3T±3 
.7 4" 


245.56±4.7 
9" 


279-87±8.1 
5** 


295.00±3. 
99'* 


296.20±7-6 
8" 


4 

after 
operat 
i on 


315.2G±3 
.8 4** 


248.9e±5.0 
2*" 


2S2.83±9.2 
5'* 


312.07=5. 
95" 


3lO.B0±7:8 
0** , 


5 

acter 
operat 
ion 


320.3C±4 
.83" 


255.43±5,1 
4'tt 


296. 96±9.4 
4" 


320.2S±6. 
76" 


317.29±7.9 
3" 


6 

aCtar 
operat 
ion 


329.03±5 

, as" 


261 . 49±€.4 
6"" 


334 . 49±3 . 4 


326.68±6. 
73** 


327.19±8 .3 
1** 


7 

after 
operat 
ion 


337.39±5 
. 93" 


264.78*5.5 
3**M 


313.04±8.7 
3" 


333.25±7, 
61** 


332.80±9.2 
3** 


8 

after 
operat 
ion 


340.01±6 
. 60*' 


26a.l6±5.4 


315.87±8,3 
2" 


33S.09±6. 
65** 


338.38±9.0 
i** 


9 

after 
operat 

ion 


347.96±7 
.58** 


273. ai±4.5 


319. 95±9.4 
7" 


343.02±6. 
96** 


342 .71±8 . 2 
6** 


10 
after 
operat 
ion 


356.73±7 
.13*' 


Z75,22±4.3 


320,00±b.9 
0". 


34S.27±6. 
39** 


347.23±7.5 



p<O.Ob, **: p<9.01, compazad Hlth before oparation 



I: p<0>as, ft: p<0.01, conpaxed Mith control group 

As shown in Table 3, body weight of Sham gcoup begaa 
5 to increase 3 weeks :p<0 . 05> after operation and that of 
control group began co increase 2 weeks (p<C . 01 ) after 
operation. That Is, control group showed rapid increaae of 
body weight compare ::o Shaw grojp, and auch increase of 
body weight was slowed down after administration of 
10 ostrodlol, and B2 group showed slower increase of body 
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weight compare to control group (p<0. 05) 20 weeks after 
operation. Meanwhile, the teat group administered with, 
phytoestrogen quercetin or genlstein at a concentration of 
IQmg/itg/daLV respectively showed rapid increase o£ body 
5 weight even after renioving ovary aimil«r to control group. 
Thus, quercetin admini at: ration was found not bo bring about 
meaningful changes in hormone level in the body. 

Exa mple 3-3 : Changes In the weight of internal organ by 
10 quercetir. 

To find out quercetin effect cn internal orcaxi of 
test anijT.al, liver, kidney, brain, uterus, skin, and tibia 
were reraoved froir. the test animals administered with test 
15 agents for 9 weeks after operation and wet weight of each 
organ was measured ( see ; Table 4). 

Table 4 : Changes in the weight of internal organ after drug 
adminl st era t ion 

20 . 





Control 
group 


Sham 
group 


Es- 
treated 
^roup 


Que rcet in- 
treated 
group 


Genlatein- 
• treated 
group . 


Liver 
(g) 


9.84±0.3 

3 


9 . 52±0 , 
48 


9.22±0.4 
3 


9.0T±0,30 


10.03±0.36 


Kidney 

(g) 


1.95±0.0 

S 


1.9l±0. 
05 


1 .85-0.0 
9 


1,84±0.05 


l.a3±C.G3 


Brain 

<g> 


2.03±0. 0 
4 


1.93±0. 
02 


1.98±0.0 
5 


1,98±0.04 


l,9Sdb0.03 


Tibia 
<g) 


0.55 9±0,- 
025 


0.514±0 
.013 


0.501±0. 
019 


0.554±0.01 
9 


0 .537±0.00 
8 


Skin 




i6^±8 


iy3±6 


197±11 


188±9 


Uterus 
Img) 


19±4 




2792110" 


8Si6 


106±3 



jXO.Ol 



As shown In Table 4, in case of ^he weight of liver, 
kidney, bcaln, tibia, and skin, noma! Sham group, 
25 ovarlectonlzed control group and test group did not show 
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differences among groups. However, in case of weight of 
uterus which is affocted by the estrogen secreted front 
ovary, ovariectomized control group showed significant 
decrease (p<0, 01) compare to Sham groups and administratiorv 
5 o£ E2 after removing ovary suppressed atrophy of 
uterus fp<0. 01) compare to control group. Administration of 
phytoestrogen guercetin or geniatain did not give rise to 
change in weight of uterus, on the other hand, B2 which is 
a currently used therapeutic agent for osteoporosis showed 
10 side effect such as uterine hypertrophy/ showing that 
quercetin can be usftd safely as a therapeutic agent for . 
osteoporosis without adverse side effect. 

ExaiKple 3-4 ; Changes, in the trabecclar bone area by 
15 quercetin 

Trabecular bone area(TaA) of lumbar and tibia . removed 
from the rats of iaach group which was treated' with various 
agents for 9 weeks were measured as follows: that is, using 

20 a digits lizer of quantitative image analysis system (Wild 
Leitz Co. ) , Image of each trabecula was obtained on 
computer monitor by di;awing a contour o£ the trabecula, and 
than, using a coo^uter, calculated were average areas of 
trabeculae within a rectangle of 2x10* m ' area wherein the 

25 width is about 2/3 of the leng-zh of growth plate which 
located underneath of growth plate at proximity of tibia. 
Also, following the number of trabeculae within the 
rectangle were obtained, average area was jnultiplied by the 
number of trabeculae to obtain trabecular bone area of each 

30 sample bone, which was analyzed statistically (see: Table 3) . 

Table 5 : Changes in the trabecular bone area of tibia 
dependinc on drug administration 







Change tuit9<%) 


Control group 


34. «2 ±2.62 


100.00 ±7.55 
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Shan group 


83.55 ±5.31" 


247.07 ±15.33" 


E2-traat;0d 
group 


51,40 ±2.28 


148.46 ±6.59 


Quexcetan- 
treatsd qzoup 


55.52 ±7. 66* 


160,34 ±22.17* 


Geni stein- 
ttreated g-roup 


47.65 ±2.C7 


137.62 ±5.98 



**! IKO.OI 



As shown in Table 5, in case of tibia, the ?BA a£ 
5 control group vas 34, 62x10* im"^ which is a significantly 
decreased value coinparc to normal Shan group of 85 . 55x10* ffljF 
(p<O.Cl), showing that osteoporosis have occurred in. 
control group, and such ctecreased TBA was increased again 
by treatment with £12, quercetin or geniatein to 148%, 160%^ 
10 and 13B% of TBA o( control group respectivelyr especially 
Id case of quercetin, rsmar (cable Increase of TBA was 
mpnitored(p<0.05) . 

TbAt) of lumbars removed from the animal treated with. 
15 test agents for 9 weeks were measured employing the same 
method above < see ; Table 6> . 

Tcble 6 : Changes in the trabecular bone area of lunbars 
depending on drug administration 

20 





TBA (Xic* pm») 


■ Change Rated) 


Control group 


67,53 ±2.31 


100.00±3.42 


Stiam gcoup 


93-70 ±5.29" 


138 .76±7.84" 


152- treated group 


89.16 ±2.63" 


132.04±4.19" 


Quercetin- treated 
group 


87.38 ±4.53* 


129,40±6,71' 


Genisteln-treated 
aroup 


86.58 ±3.00* 


128.Z3±4.45* 



*: p<0.05, 

**! (]<0,0I 
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As Shown in Table 6, in case of lunibar, the TBA of 
control group wes fi7.53xloVn^ which is a decreased value 
compare to Sham group of 93 . 70x10 W (p<0 .01) , but, such 
5 decreased TBA was Increased again by treatment with E2, 
quercetin or senlstein to 132%(p<0.01), 12H(p<0.05i and 
128%(p<0,05) of TBA of control group respectively, shoving 
that these tost agents exerted suppressing effect on 
decrease of TBA caused by ovariectomy. Especially, 

10 quercetin showed more significant increase of TBA in tibia 
which is apt to drastic change in TBA than B2 a currently 
used therapeutic agent Cor osteoporosis, showing that 
quercetin is a more effective therapeutic agent not causing 
uterine hypertrophy which ia an adverse aide effect caused 

15 by B2. 

BxaiBple 3-5 ; complete blood count 

Cornplete blood count which reflects the condition and 
20 abnormality of the body was measjred to find out 
abnormality in test animals caused by administrtion □£ 
agents. That is, to find out changes In hematopoiesls of 
teat rata, measured were red blood cell(EtBC) county 
concentration of hemoglobin (Hb) and hematocrit (Ht) of blood 
25 samples obtained from the rats prior to operation and the 
rats . IC weeks after administrating agents following 
operation, and to find out changes in immune system such as 
inflammation and necrosis of tissues, measured were white 
blood cell count, lyrnphocyte count, monocyte count, and 
30 granulocyte count 1 see: Table H. 
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Table 7 ; Changes in Complete blood count depending on drug 
administration 





Ope 
rat 

ion 


Control 


Shaai 


B2- 
yroup 


Quexcerin 


GanLstein 


RBd blood 
celKRBC) count 


bef 
ore 


7. 3SiO. 

11 


7 . 19:tO. 


7 ,33±0. 
13 


■' 7.29± 
O.IS 


7.32± 
0.13 


aft 
at 


7.oa±o. 

09 


6.75±0. 
24 


6.97±0. 
14 


7.13± 
0.15 


7.17± 
013 


Canc«n t: r at Ion 
Of 

(g/dl ) 


bef 

ore 


lS.09xC 
.21 


15.75±0 
.20 


15.85±C 
.24 


16.00±O.3 
0 


1S.82±0.2 
7 


aEt 
er 


14.53=0 


14.09i:0 
.48" 


14,34=0 
.25" 


2* 


14 .70i0.2 
2" 


Hematocrit iHr,) 
1%) 


baf 

ore 


43.34±C 
.48 


4a.09±O 
.61 


43.11*0 
.53 


43.62±0.8 
3 


42.76±0.£ 
S 


aft 
er 


39.49±C 
.60*" 


3S.39±1 
.24'* 


38.86±0 
.72** 


41.10±0.6 
8* 


4O.«6±0 .5 
«* 


Hhite blood 
call ccunt 
(XIQ' cells/i: 1) 


btf 

ore 


26.13±4 
.63 


25.61±3 
.64 


23.14±l 
.50 


20.28±3.7 
7 


27.30±4.a 


aft 
ar 


21 . S6±2 

.as 


12.74±2 
.88* 


13.26dta 
.97" 


18.50±7.6 

0 


21.S0±2.5 
3 


Lymph ocyt* 
count 


bef 
ore 


22.X4±4 
.49 


18.04+2 
. 30 


17.B0±1 
-72 


16.7a±3.5 
2 


19.68±«.5 
2 


affc 
ax 


.00 


10.20=2 
.8fl 


10.23^:0 


15.0O±7.7 


15.25±3.2 
1 


Monocyte count 
(Xio'celis/p 1! 


ba£ 

ore 


l.C2±0. 
18 


0.73i0. 
17 


1.44i0. 
29 


0.07 


0.77± 
0.09 


aft 
er 


l.loiO. 
21 


0.93i0. 
14 


3.02±0. 
24 


1.0Q± 
0.20 


0.83± 

o.:9 


Sranuiocyte 
count 


bef 

ore 


2.99±0. 
44 


2.83±0. 
39 


3.67±0. 
40 


2,80± 
0.30 


2.23± 
0.10 


eft 
i>r 


2.52±0. 
ZJ 


1.93±0. 
2€ 


1.99±0. 
2S'* 


2.43± 
0.12 


2.38± 
0.37 



p<0.05. 



& p<C.Cl 

As shown in Table 7, BBC count did not sbow any 
changes before and after operation In all groups, and 
concentration oC hemoglobin and hematocrit were decreased 
£> after operation in all groups, f7hite blood coll count did 
not sho-w any changes before and after opgration in 
queccetin or genistein treated groups, but decreased in 
Shajc group and B2 group after operation. Also, lymphocyte 
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and granulocyte count showed rapid decrease in B2 group 
only, and rriomocyte count was stayed same in entire groups. 
Thu3, quercetin was found to be a safe agent not di.sturblng 
henjatopoies.ls and Immune system of the body. 

5 

Example B-'S ; Biochemical changes of plasma by quercetin 

Since blood reflects the condition of body, safety of 
quercetin in the body was evaluated by measuring 

10 biochemical parameters: that is, blood samples were 
obtained from the rat prior to operation, one week after 
operation, and 10 weeks after operation, and measJrec wore 
levels of alkaline phosphataae (ALP) , calcium, Inorganic 
phosphate, blood urea nitrogen (DUN] , creatinln, total 

15 cholesterol, HDL-cholestexol and LDIi^cholesterol (see: Table 
8). 

Tab le 8 : Changes in biochemical parameters in plasma 



depending on drug administration 





Oparati 


Contro.> 
group 


Sham 
group 


S2- 
treated 
group 


Quercetin 
-treated 
group 


Genlatetn- 
treated 
qroup 


Concent 
ration 
of ZILP 
(U/dl.) 


bo£ora 


262.7S±23 
.31 


245.S9:iZ2 
.05 


196.Qli:2a 
.34 


232.83x20 
.27 


208.85±19. 
72 


j. waek. 

after 


265,75±22 
. 78 


215.ia±20 
.22 


19S.2<±27 
.87 


226.67=23 
.20 


212-10±17. 
92 


XO 


15>3.31±14 

, &4 


135.09±10 
.64»" 


123.S9i22 

.as 


1SG.42±13 
.08 


127.14i9.9 


Concent 
ration 

calcium 
(jng/dL) 


before 


10.4a±0.4 
3 


lQ.57±0-5 
5 


10.B6i:0.4 
0 


10.7.1±0.4 
Q 


10.€1±0.49 


1 week 
arter 


9.98±0,34 


1.0. 35 ±0. 1 
7 


10.03±0.1 

e 


a.37±0 .5>4 


6.97±0.29* 


10 
aiter 


10.83±0.1 
6 


11.79±0.2 


X1..5!0±0.1 
6* 


H).2<i±0.1 
9> 


10.44±0.?2* 


Concen-: 
ration 

of 
inorgan 

ic 
phospha 

te 


before 


6.52±0.39 


6.873:0. S2 


6.90±0.S2 


6.79±0.66 


7.1B±0.48 


X week 

after 


6.27±0.31 


6.59=0.20 


6.13*0,12 


6.21±0.16 


6.<7±0.16 


10 
weeks 
after 


4.95±0.41 


6.09±0. a7 


5.S1±0.45 


5,73*0.58 


5.62*0.25* 
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Con cant 
ration 

of 
blood 

nitroga 
n{BUN) 
(ng/dl.) 


bafora 


18.5S±0.3 
2 


17.13±L.l 
1 


L8. 36*1.0 
1 


17,05*0,6 
0 


16,82*0.60 


1 week 


18.3l±D.7 
0 


lS.75±tS.5 
9 


17.79*0.7 
6 


18.06*0.8 
8 


18.26*0.94 


10 
weelcB 

a"ter 


21.20±1 .0 
6 


19, ?3±0.8 
4 


19.99*0.8 
6 


18.19*0.4 
1 


18,51*0.86 


Concent 
ration 
of 

in 
tcvg/dLI 






D . 56*0 . C6 






0 5L*Q , 04 


1 waelc 

after 


C .54±0 ,05 


3.62±0.C4 


0.57*3.03 


a. 39*0.01 


0. 84*0,02^ 


10 
week 9 
artar 


C.7a^±0.03 


3.BC*0.C3 
t* 


0.8L*D. 03 

H»t 


0.82*0.04 


0 . 82*0 . 04** 


Concent 
ration 

of 
total 
choleot 

erol 
(ng/dlij 


bai^osa 


72.66±5,0 

D 


79.C7±l.7 
3 


76. 79*2. a 

0 


77.55*5.1 

3 


85.51*5.45 


i week 

after 


S3.32±4.7 
5' 


79.75*2.4 
6 


93.53*4 .1 

7 


85. 84*3. 8 
2 


91.56*3.65 


10 
weak 8 
after 


120.44±5. 
21»*»» 


86 .60*4 .8 
1"* 


115.05*5. 
7 5»« 


107.73*2. 
24" 


121 .07*6.5 
3" 


Concent 
ration 
of HDL- 
choleat 

orol 
(itvg/dL) 


before 


S3.78±2.7 

7 ■ 


53.33*3.6 

1 


52.30*2.0 

1 


53.38*3.1 
4 


61.12*3.57 


1 weak 
after 


46.20^:0.6 

7. 


41.69*1.4 

7 


49.03*3.3 

7 


42.49*4.8 

5 


3S.26±1.92» 
1 


10 
wcoka 
after 


29-60*2.6 
2*w 


22.32*2.4 


24.94*2 .7 


25.13*2.7 


29.27*1.98* 
1 


Concent 
ration 
of LDL- 
cbolast 

arol 
(ng/dL) 


hof ore 


18.8e±3.1 
3 


26. £3*3.0 
4 


24.49*1.6 

3 


24.17*3.1 
3 


24.39*3.63 


1 weak 
after 


42.80±e.4 
i" 


36.30*0.6 
3 


40.50*6.1 

7 


40.85*4.8 
8 


60.47x7. 04* 


10 
Meeks 
after 


g0.84±4 .2 


65. 29*3-0 
5"** 


88.33*4.7 


82.60*4.8 
5***' 


9i. 80=6. 57* 
itf« 



*: pcO.CS, **; p<0.03, compared with control group 



«i p<0.OS, p<0.01, eoKparod with before opa^atioa 

$1 p<0.05, 99 1 p<O.Ql. eonparad with I wvak aXtex opasation 

S . A3 shown in Table a, ALP activity which is directly 

related to bone metabolism showed tendency of decrease with 
aging in entire groups, especially, in Sham group and 
genistein treated group, the rats of 10 weeks after 
operation showed s:lgnificant decrease of ALP activity and 
10 no change in calcium concen1:ration coinpare to the rats 
prior to operation and one* week after operation. And, the 
level ot inorganic phosphate remarkably decreased in the 
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rats oJf 10 weeks after operation compare to the rats prior 
to operation in control group and genistein treated group. 

While the level of blood urea nitrogen which is 
related to th« protein metabolism and tnuscle volume was 
5 maintalnec at a proper level in entire groups, the level of 
creatlnin incresaed in entire groups. 

The level of total cholesterol which is known to 
increase in postmenopsuse women increased in entire groups, 
although Increase in Sham group was relatively low. While 
10 the level of HDL-cholestarol decreased with time in entire 
groups, the lavel of LDL-choieaterol increased with tine, 
which were found ir. normal Sham group as well as 
ovariectomized groups. 

Thus, the quercetin of the invention was found to be 
16 an effective therapeutic and prevantlve agent for 
osteoporosis. 

Example 4 ; The Iformulation of the quercetln preparation 

20 Example 4-1 : Syrup 

The sycup formulation containing 2%(w/v) quercetin, 
Its derivatives or phazmaceutically acceptable salts 
thereof was prepared as follows: quercetLn hydrochloride, 

25 saccharine and sugar were dissolved in SOg of warta water, 
cooled down, and then mixed with a solution containing 
glycerin, saccharine, aromatics, ethanol, sorbic acid and 
distilled water. Water was added to the mixture prepared 
above to give 100ml of syrup formulation of quersetin, 

30 whose components are aa follows: 

quercetin hydrochloride 2g 



saccharine 0.8g 

sugar 25.4g 

35 glycerin S.Og 

aromatics 0.04g 

ethanol A-.Og 
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aorbic acid 0.4g 

distilled water • a proper quantity 

E xample <.-Z '. Tablet 

5 

The tablet containing quercetln, Its derivatives or 
phannaceutically acceptable salts thereof was prepared as 
follows: 250g of flavonoid derivative of' 

quercB tin hydrochloride wse mixed with 175.9b of lactose, 

10 180g of potato starch, and 32g of colloidal silicate, and 
then 10% (w/v) gelatin solution was added. After 
pulverization, the mixture was passed through .a K-niesh 
sieve, dried, and mixed with 160g of potato starch, 50g oZ 
talc, and Sg of nagneaium stearate to giva tablets, whose 

15 coiaponents are aa follows: 

flavonold derivative of quercetin ' hydrochloride -2509 

lactose 175. 9g 

potato starch' ISOg 

colloidal silicate 32g 

10% (w/v) gelatin solution a proper quantity 

potato starch 160g 

talc SOfl 

magnesium stearate Sg 

Example 4-3 : Injection 

One gram of flavonold derivative of 
quercetin hydrochloride, 0.6g NaCl, and 0.:.g of ascorbic 
acid we>:e dissolved in distilled water to give a final 
volu-ne of lOOwl, and then the solution was put into a vial', 
which was sterilized by heating at 100*C fox 30 minutes to 
give the injection. The components of tho said injection 
are a a follows: 



28 



30 



flavonoid derivative of quercetin hydrochloride Ig 

NaCl 0.6g 



(55) 



JP 2004-507499 A 2004.3.11 



WO 02/17909 PCr/KIIO]A03«8 



29 

ascorbic acid O.lg 

distilled water a proper quantity 

As clearly illuatrared and demonstrated above, the 
5 present invention provides a therapeutic agent for 
osteoporosis ccmprising an active ingredient of quercetin 
derivatives which effectively stimulate osteoblast 
proliferation and inhibit osteoclast prolifeiration. The 
quercatin derivativea of the invention can be practically 

10 applied for the treatment and prevention of osteoporosis, 
since they effectively Inhibit osteoclast proliferation and 
stimulate osteoblast proliferation more than conventional 
therapeutic aqents for osteoporosis, and increase 
trabecular bono area highly without changir.g hormone level 

15 in body and untoward effects on hematopoietic function and 
immune system. 



20 



23 
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WHAT IS CLAIMED IS ; 

1, A therapeutic agent for osteoporosis comprising an 
active ingredient ot quercetin derivatives repre9ont.ed by 
5 the following general fomula(X) and a pharmaceutically 
acceptable carrier: 




wherein, 

Ri is gentiotrioac, glucopyranose, O- 
10 arablnofuranose/ 0-di glucopyranose, O-galactopyranoae, O- 
galactoaide-gallate, C-gentioblose, 0-glucopyranose, C- 
glucuronide,. O-neoheaperidose, O-rhamnopyranose, O-rutinose, 
0-£iOphorose, 0-xylopyranose, 0CH3, OH, rhamnogentlobiose, 
rhamnoglucose or sulfate; 
15 Ri la OH o-glucopyranose; 

R3 is OCH1, OHr 0-fllueopyranose, O- 
glucuronopyranose or glucopyranose; 

R4 is OCH3 oc Oil; and, 

Rj is OCHi/ OH, O-glucopyranose or O-glucose. 

20 

2. The therapeutic: agent for osteopcrosis of claim 1, 
wherein the guercetin derivatives are compounds represented 
by general formula (I) whose H21 H3r R4 and Rs are -OH as 
followings: quercetin, avlcularoalde, gulajaverln, 
2S hyperosi'dS/ isohyperoside, iaoquercitrin, aiultinoside A, 
Riultinoside A acetate, quercltrin, rutin, guercetin-3-O- 
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(2"-0-p-D-glucopyranosyl) -o-X.-rhanmopyranoaide, quercetin- 
3-0-(6"-0-galloyl)-gluccpyranoside, quercetin-3-0- (6* "-0-p- 
coumaroyl-B-D-glucopyranoayl- ( 1-2) -a-L-chamnopyranos-.de) , 
quercetin-3-O-D-glucGpyranosyl- (1-6) -p-C-glucopycancsyl- (1- 
5 4) -a-L-rhamnopyranoalde, quexcetin-3-O- (2 "-0-6 ' "-o-p- (7""- 
0-?~D-glucopyranosyl) coumaroyl-fJ-D-glucopyranosyL] -or-L- 
rhamnopyrazioaide, quercetin-3-0- ( 6 • "-p-coujnaroyl-p-c- 

glucopyzanosyl-p- (1-4) -rhamnopyxanoaida) , que rco tin- 3-0- [a- 
L-rhamnopyxanosyl (1-2) -a-L-rhajnnopyranosyl - 1 1-6) -p-n- 

10 glucopyranoaide] , quercetin-3-0- {a-rhantnopy ranosyl ( 1-4 ) a-L- 
rhanmcpyranosyl Jl-6) p-D-galactopyranoslda] , quercetin-3-0~ 
ta-rharincjpyianosyl- (1-2) ] - [p-glucopyranosyi- (1-6} ) -p-D- 
galactopyranoside, quercet:in-3-0- (a-rh.amnopyranosyi- (1-4 ] - 
Of-rhamnopyranosyl- (1-6) -p-galactopyranoslaej , quercetin-3- 

15 O-ot-L-rhamnopyranosyL- (1-2) -p-D-galactopyranoaide, 

quercetin-3-0~3-D-dlglucopyranoside, quercetin-3-O-p-D- 
galactoslde-2"-gallate, quercatin-3-O-p-D-glucopyronoside - 
(1-6) -p-D-galactopycancside, quBrcetin-3-O-p-D- 
glucopyranosyl- (1-3) -a-L-rhamnopyranosyl- (1-fi) -p-D- 

30 galactopyraftoside, querceCin-3-O-p-D-glucuronide, 
quexcetln-3-0-p-D-xylc>pyrano3lde, quGrcctln-3-0- 
diglucoapyranoside, quercetin-3-C-gentiobio3ide, quexcetin- 
3-b-glucopyrano3yigalactopyrano3ide, que recti n-3 -O- 

neohespe rid ©aide, querc«tin-3-gentiotrloaide/ quercetln-3- 

25 methyl ether, quercetin-S-rhanmogentiobioside, quercetin-3- 
rhainnoglucosld«, or quercetin-3-sulfate. . 

3. The therapeutic agent for osteoporosis of clain I, 
wherein the quercetin derivatives are compounds xepresenzed 
30 by general formulae) whose Ri Is -OK and threo functional 
croupa out of Rj, Ri, Rt and Rs arc -OH as followir.ga: 
isorharanetin, querctraeritrin, rhamr.etin, quercetin-5-O-p-D- 
^lucopyranoside, quarcetin-7-O-p-D-glucuraropyrar.oside or 
spireaoside . 



4. The therapeutic agent for osteoporosis of claim 1, 
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wherein the quercetir. derivatives are compounds represented 
by general formula (I) whose three functional groups out of 
Ri, Rj/ Ra, R4 and Bj are -OH as followinga: rhamnazln, 
quarcetl:v-3' '-dl -methyl ether, queiccetin-3, 3 '-dimethyl. 
5 ether, quercetin- 3, 7 -dimethyl ether, quercetin-3-0-l2"-0- 
(6« "-0-p-coumaroyll -p-D-glucopyxanosyl] -a-L- 
rhamnopyranosyl-T-O-p-O-glucopyranoside , quercotln-3-0- [2 "- 
0-6*" -O-p- { 7 " "-O-p-D-glucopyranoayl ) cou»aroyl-p-D- 
glucopyxano8ylI-a-L-rhamnopyz^noslde-7-0-^-D- 

10 gljcopyranoside, quercetin-3-0-rutinoaide-7-0-p-D- 
glucopyranoslde, <iuercetin-3-C-a-L-arabincpyranosyl-7-o-p- 
D-glucopyranoside, qpi«rc©tin-7-0-p-D-glucopyrano3ide-3-0- 
aophoroside^ quercetin-3-C-ga-actopyrano3yl-7-o- 
diglucopyranos Ide , querce t i n - 3 -O- gl.ucopyranosyl-7- 

IS diglucopyranoaide, quercetin'3« 7-diglucopyranb3ide, 

quercetln-3-gentiobio9yl-7-9iucopyrano9lde or quercetln- 
3, 4 ' -di-0-(J-D-glucopyranoaide . 

5. The therapeutic agent for ostecporoals of claim 

20 wherein the quercetln derivative is quercet:in-3, 4 • ,-7- 
trlmethyl ether or qaexcetln-3, 3' , 4 ' / 7-tetraraetAyl ether. 

6. The therapeutic agent foe osteoporoais q£ claim 1^ 
wherein the phazmaceu-tically acceptable carrier is selected 

85 from the group consisting of polyrinylpyrolidone and 
hydroxypropylcellulose . 

7. The therapeutic agent for osteoporosis ot claim 1, 
wherain the phaxmacautically acceptable carrier is a 

30 disintegrating agent selected from the group consisting of 
calciun carboxymethylcelluloae and sodium glycolate starch. 

6. l-hc therapeutic agent for oateoporoeie of claim 1, 
wherein the pharmaceutlcally acceptable carrier is a 
3S diluting agent selected from the group consisting of corn 
starch, lactose, soybean oil, crystalline cellulose and 
nannitol . 
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S. The -Therapeutic agent for osteoporosis of claim 1, 
wherein the pharmaceutic ally acceptable carrier is a 
lubricating agent selected from the group consisting of 
5 magnesium stearate anc talc. 

10. The therapeutic agent £or OBteoporoais of claim 1/ 
wherein the pharmaceutical! y acceptable earlier is a 
sweetener selected from the group consisting of sucrose r 

10 fructose, sorbitol and aspartame. 

11. The therapeutic agent for osteoporosis of claim 1, 
wherein the pharmaceutically acceptable carrier is a 
stabilizing agent selected Crom the gzoap consisting or 

15 sodium carboxymethylcellulose, a- or p-cyclodextrin, 
vitamin citric acid and white wax> 

12. The therapeutic agent for osteoporosis of claim 1, 
wherein the pharmacautically accaptabae carrier is a 

20 preservative selected fron the group consisting of 
paraoxymethylbenzoatef paraoxypropylbenzoate and sodium 
benzoate. 

J3. The therapeutic agent for oatAoporosis of claim 1, 
25 wherein the pharmaceutically acceptable carrier is an 
aromatic selected from the group consisting of 
ethylvanlllin, nasklng flavor, flavonomenthol and herb 
flavor . 

30 14. The therapeutic agent for osteoporosis of claim 1, 

wherein the therapeutic agenz is a pharmaceutical 
formulation for oral or parenteral administration selected 
from the group consisting of tablets, capsules, soft 
capsules, liquids, ointments, pills, powders, suspensions, 

35 emulsions, syrups, suppositories and injections. 
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35 
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